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Background: The high percentage of women who enter pregnancy overweight or 
obese and gain excessive weight during pregnancy is a growing public health problem. 
Health care providers are recommended to counsel women on weight gain, physical 
activity (PA), and nutrition during pregnancy. However, little is known about patient or 
provider perceptions of these topics. Purpose: Guided by the Theory of Planned 
Behavior (TPB), this study examined women’s and health care providers’ perceptions of 
weight gain, PA, and nutrition in pregnancy. This study also examined the role of the 
health care provider in optimizing pregnancy weight gain. Methods: Pregnant women 
between 20-30 weeks gestation were recruited to take part in qualitative interviews 
(N=30) or to complete an Internet-based survey (N=189) to assess perceptions of weight 
gain, PA, nutrition, and provider counseling on these topics. Prenatal care providers 
(N=11) were also recruited to take part in qualitative interviews to assess perceptions of 
weight gain, PA, and nutrition counseling during prenatal visits. Results: Qualitative 
interviews with pregnant women (15 African American, 15 White) revealed several gaps 
in knowledge as well as race differences in perceptions and intentions toward weight 
gain, PA, and nutrition during pregnancy. The majority of women and providers reported 
counseling on weight gain and related behaviors during prenatal visits (87-100%). 
However, provider counseling was limited and many barriers to counseling were 
discussed. In the separate sample of women who completed the Internet-based survey, the 
TPB constructs (attitude, subjective norm, and perceived behavioral control) explained 
 vi
23-39% of the variance in weight gain, PA, and nutrition intentions, and made varying 
contributions across outcomes. In this sample, fewer women reported provider counseling 
on weight gain, PA, or nutrition during prenatal visits (52-63%). Patient report of 
provider counseling on weight gain was largely consistent with existing guidelines while 
counseling on PA and nutrition was limited in scope. Provider advice was significantly 
associated with women’s weight-related intentions. Conclusion: We used the TPB 
framework to examine perceptions of weight gain, PA, nutrition, and provider counseling 
on these topics during pregnancy using a mixed methods approach in two populations. 
Findings can be used to help guide the development of future gestational weight gain 
interventions. Across studies, counseling content was limited and not fully consistent 
with guidelines. Initial evidence suggests that provider counseling influences women’s 
weight-related intentions during pregnancy. Future studies are needed to develop and 
evaluate the efficacy of interventions to help providers overcome perceived barriers and 
more effectively counsel women on weight and healthy lifestyles during pregnancy.  
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The high and increasing prevalence of women who enter pregnancy overweight or 
obese is a major public health concern. Approximately 75% of Non-Hispanic Black 
women and 50% of Non-Hispanic White women of childbearing age are overweight or 
obese (Flegal et al., 2012). The increasing trend in pre-pregnancy body mass index (BMI) 
seems to parallel the increasing trend of excessive gestational weight gain, with up to 50% 
of women exceeding weight gain recommendations during pregnancy (Institute of 
Medicine, 2007; Olson, 2008; Simas et al., 2011). Excessive gestational weight gain is 
associated with many adverse health outcomes for both the mother and child, including 
an increased risk of new or persistent overweight or obesity in women, as well as an 
increased risk for overweight or obesity in the offspring (Olson, 2008). It is critical to 
develop effective interventions to decrease the proportion of women gaining excessive 
weight in pregnancy. Gestational weight gain interventions may be a promising strategy 
to prevent the development of overweight and obesity in women and their children.  
Pregnancy has been defined as a “teachable moment,” where women may be 
more receptive to making health lifestyle changes for the sake of their baby (Phelan, 
2010). Pregnancy is therefore an opportune time for intervention, especially given 





of Obstetricians and Gynecologists (ACOG) recommends that health care providers 
determine a woman’s body mass index at the initial prenatal visit, and counsel her on the 
benefits of appropriate weight gain, physical activity, and nutrition, with emphasis placed 
on the need to limit excessive weight gain to achieve optimal pregnancy outcomes 
(2013). The implication of these guidelines is that providers are well positioned to play 
an important role in helping women achieve appropriate gestational weight gain.  
However, there is a lack of data regarding provider compliance with and 
perceptions of counseling on weight gain, physical activity, and nutrition in the prenatal 
care setting. Furthermore, little is known about women’s perceptions and intentions 
related to weight gain, physical activity, and nutrition during pregnancy, or the extent to 
which women are motivated to comply with provider recommendations. These research 
gaps, which are the focus of this dissertation, must be addressed in order to develop more 
effective gestational weight gain interventions in the prenatal care setting, thus improving 
the immediate and long-term health outcomes of both mother and child.   
The Theory of Planned Behavior is used to explain the relationship between 
beliefs and behaviors (Ajzen, 1985, 1991) and guided the development of this dissertation 
project. This theory posits that attitudes, subjective norms, and perceived behavioral 
control influence intentions and behaviors. Attitudes, subjective norms, and perceived 
behavioral control are in turn influenced by behavioral, normative, and control beliefs 
(expectancy beliefs) and the value placed on these beliefs.  The primary proposition of 
this theory is that people will intend to engage in a behavior if they view it positively 
(attitudes), believe that important others, such as a health care provider, want them to 





under their control (perceived behavioral control). Intention and perceived behavioral 
control, in turn, are posited to directly influence behavior. This theory has been used 
extensively in research examining and predicting health related behaviors, including 
research with health care providers and pregnant women (Downs & Hausenblas, 2003; 
Godin et al., 2008; Hardeman et al., 2002). The Theory of Planned Behavior is therefore 
well suited to serve as the framework guiding this project.  
 
SCOPE 
Guided by the Theory of Planned Behavior, this dissertation will examine patient and 
provider perceptions of weight gain, physical activity, and nutrition in pregnancy. This 
dissertation will also examine the role of the health care provider in optimizing 
pregnancy weight gain. 
 
AIMS, QUESTIONS, HYPOTHESES 
AIM 1 
Use the Theory of Planned Behavior to examine pregnant women’s attitudes, 
subjective norms, perceived behavioral control, and intentions towards weight gain, 
physical activity, and nutrition during pregnancy using qualitative research methods.  
QUESTIONS 
1.1    Attitudes: How do women view weight gain, physical activity, and nutrition in 
pregnancy (perceived positive and negative outcomes)?  
1.2    Subjective Norms: Who are influential sources of information on weight gain, 





1.3    Perceived Behavioral Control: What are the perceived barriers and facilitators to 
meeting weight gain, physical activity, and nutrition recommendations in 
pregnancy?  
1.4     Intentions: Do women intend to follow the weight gain, physical activity, and 
nutrition guidelines during pregnancy?  
AIM 2 
Use the Theory of Planned Behavior to examine patient and provider perceptions of 
weight gain, physical activity, and nutrition counseling during pregnancy using 
qualitative research methods.  
QUESTIONS 
2.1    Attitudes: How do providers view weight gain, physical activity, and nutrition 
counseling in prenatal care (perceived positive and negative outcomes)? How do 
patients view provider counseling on these topics?  
2.2    Subjective Norms: Do providers know the current counseling recommendations for 
weight gain, physical activity, and nutrition during pregnancy? What do providers 
think of these recommendations? To what extent are women motivated to comply 
with provider recommendations on these topics? 
2.3    Perceived Behavioral Control: What are the perceived barriers and facilitators to 
counseling women on weight gain, physical activity, and nutrition in prenatal care?  
2.4    Intentions: Do providers intend to counsel women on weight gain, physical activity, 
and nutrition in prenatal care and how will they do so? To what extent do women 







Use the Theory of Planned Behavior to explore women’s beliefs regarding weight 
gain, physical activity, and nutrition in pregnancy and to examine if attitudes, 
subjective norms, and perceived behavioral control predict weight gain, physical 
activity, and nutrition intentions during pregnancy.  
QUESTION  
Because the research documenting beliefs toward weight gain, physical activity, and 
nutrition in pregnancy is limited, the hypothesis for Aim 3.1 is presented as a research 
question.  
3.1 What are women’s behavioral, normative, and control beliefs towards weight gain, 
physical activity, and nutrition during pregnancy?  
HYPOTHESIS  
3.2    Attitude will explain the greatest variation in weight gain, physical activity, and 
nutrition intentions, followed by perceived behavioral control, and subjective norm.   
AIM 4 
To examine women’s report of provider counseling on weight gain, physical 
activity, and nutrition during pregnancy and to determine if provider counseling is 
associated with weight gain, physical activity, and nutrition intentions during 
pregnancy.  
QUESTIONS 
Because the research documenting provider counseling on weight gain, physical activity, 






4.1.  What proportion of women report provider counseling on weight gain, physical 
activity, and nutrition during prenatal care visits? 
4.2.  Is provider counseling on weight gain, physical activity, and nutrition during 
pregnancy consistent with current guidelines? 
HYPOTHESIS 
4.3. Report of provider counseling on weight gain, physical activity, and nutrition will 
be associated with more favorable weight gain, physical activity, and nutrition 







 This chapter will first describe the recommendations for weight gain, physical 
activity, and nutrition in pregnancy. The prevalence and correlates of women meeting or 
not meeting these recommendations will then be discussed, as well as the health effects 
of excessive weight gain, physical inactivity, and poor dietary intake during pregnancy. 
The existing research examining women’s perceptions of these health behaviors in 
pregnancy as well as limitations and gaps in the literature will be examined. Next, this 
chapter will discuss provider counseling on weight gain, physical activity, and nutrition. 
The efficacy and limitations of current gestational weight gain interventions will then be 
described. Finally, the chapter will conclude with a discussion of the Theory of Planned 
Behavior (TPB), and explain how this theory is an appropriate framework to guide the 
development of this dissertation.  
 
WEIGHT GAIN, PHYSICAL ACTIVITY, AND NUTRITION RECOMMENDATIONS 
IN PREGNANCY  
Weight Gain  
In the United States, gestational weight gain recommendations have changed 
considerably over the last century.  In the early 1900’s, women were often recommended 





1970’s women were recommended to gain 20-25 pounds (National Research Council, 
1970). In 1990, the Institute of Medicine (IOM) published recommended ranges that 
varied by women’s pre-pregnancy weight (Institute of Medicine: Committee on 
Nutritional Status During Pregnancy and Lactation, 1990). Body mass index (BMI) 
categories were selected to coincide with 90%, 120%, and 135% of the Metropolitan Life 
Insurance ideal weight-for-height standards. Underweight women (BMI < 19.8 kg/m2) 
were recommended to gain 28-40 pounds, normal weight women (BMI 19.8-25.9 kg/m2) 
25-35 pounds, overweight women (BMI 26.0-29.0 kg/m2) 15-25 pounds, and obese 
women (BMI  > 29.0 kg/m2) ≥ 15 pounds. The 1990 guidelines also included specific 
recommendations for black women, women of short stature, and adolescents.  
In 2009, the IOM updated the existing gestational weight gain guidelines to 
reflect the current state of research for optimizing maternal and fetal health outcomes 
(Institute of Medicine and National Research Council, 2009). The pre-pregnancy BMI 
cut-points were modified to reflect the World Health Organization (WHO) BMI 
categories (underweight BMI < 18.5 kg/m2; normal weight BMI 18.5-24.9 kg/m2; 
overweight BMI 25.0-29.9 kg/m2; and obese BMI ≥ 30.0 kg/m2). This change decreased 
the percentage of women classified as underweight and increased the percentage of 
women classified as overweight. Weight gain recommendations remained the same for all 
BMI categories except for obese women, where recommendations were modified from 
≥15 pounds to 11-20 pounds. Average assumed weight gain in the first trimester is 1.1-
4.4 pounds for women from all BMI categories, and recommended rates of weight gain 
(and ranges) in the second and third trimester for underweight, normal weight, 





pounds per week, respectively. The updated guidelines do not include specific 
recommendations for black women, women of short stature, or adolescents.  
Physical Activity  
The 2008 Physical Activity Guidelines for Americans recommend that healthy 
women who are not already highly active or doing vigorous-intensity activity should get 
at least 150 minutes of moderate-intensity aerobic activity a week during pregnancy (U.S. 
Department of Health and Human Services, 2008). Preferably, this activity should be 
spread throughout the week. Women who habitually engage in vigorous-intensity aerobic 
activity or who are highly active can continue this high level/intensity of physical activity 
during pregnancy, provided that they remain healthy and discuss with their health-care 
provider how and when activity should be adjusted over time.  
 The American College of Obstetricians and Gynecology (ACOG) currently 
recommends that pregnant women participate in 30 minutes or more of moderate 
intensity physical activity on most, if not all, days of the week in the absence of any 
medical or obstetrical complications or contraindications (2002). These recommendations 
are in agreement with the 2008 Physical Activity Guidelines, although there are no 
specific recommendations for vigorous intensity activities.  
The ACOG guidelines also list specific activities to avoid during pregnancy, 
including recreational sports with a high potential for contact, such as soccer and 
basketball, as well as activities with an increased risk of falling, such as gymnastics and 
horseback riding. Scuba diving should be avoided, as well as exertion at altitudes greater 
than 6,000 feet. Exercises conducted in the supine position are not recommended in the 





contraindications to exercise as well as warning signs to terminate exercise while 
pregnant can be found in Tables 2.1 and 2.2, respectively. While there are circumstances 
when women should not engage in physical activity, it is generally considered safe and 
beneficial for healthy women to be physically active during pregnancy.   
Nutrition  
Dietary recommendations for women during pregnancy include consuming a 
variety of foods consistent with the 2010 Dietary Guidelines for Americans, appropriate 
vitamin and mineral supplementation and avoidance of alcohol, tobacco, or other illicit 
drugs (Kaiser & Allen, 2008; U.S. Department of Agriculture and U.S. Department of 
Health and Human Services, 2010). Energy needs are not different from the Estimated 
Energy Requirement for non-pregnant women in the first trimester of pregnancy. In the 
second and third trimesters, 340 and 452 additional kilocalories are required, 
respectively, to support the nutritional needs of the growing fetus (Kaiser & Allen, 2008). 
The Dietary Guidelines for Americans are jointly issued and updated every five 
years by the United States Department of Agriculture (USDA) and the Department of 
Health and Human Services (HSS). The MyPlate communication initiative was designed 
to help individuals make healthier food choices in accordance with the 2010 Dietary 
Guidelines. MyPlate emphasizes 5 major food groups: grains, fruits, vegetables, protein 
foods, and diary. General recommendations include making half your plate fruits and 
vegetables, about one-quarter grains, and one-quarter protein. At least half of your grains 
should be whole grains and dairy options should be fat-free or low-fat. Foods should be 





Nutritional recommendations for women during pregnancy vary based on age, 
pre-pregnancy BMI, trimester, and physical activity level. With MyPlate, women can 
retrieve a personalized nutrition plan using a program called “SuperTracker,” that makes 
recommendations based on the five food groups.  For example, in the first trimester of 
pregnancy, the average woman is recommended to consume 6 servings (ounces) of 
grains, 2 servings (cups) of fruits, 3 servings (cups) of vegetables, 6-7 servings (ounces) 
of protein, and 3 servings (cups) of dairy (California Department of Public Health, 2013).  
 During pregnancy, the Recommended Dietary Allowance (RDA) increases for 
various macronutrients (National Research Council, 2011). The RDA for carbohydrates is 
175 grams/day for pregnant women, as compared to 130 grams/day for non-pregnant 
women. Protein requirements increase from 0.8 grams/kg/day to 1.1 grams/kg/day during 
pregnancy. It is also important for women to get the right amount of various vitamins and 
minerals during pregnancy to optimize the growth and development of the fetus. Pregnant 
women should consume 600 µg/day of synthetic folic acid from fortified foods or 
supplements, 27 mg/day of iron, 15 µg/day of vitamin D, and 1,000 mg/day of calcium to 
meet the RDA for these nutrients (National Research Council, 2011).  
Specific foods to avoid during pregnancy include: alcohol; unpasteurized milk or 
juice; soft cheeses like feta and brie; unheated deli meats and hot dogs; refrigerated, 
smoked seafood; undercooked poultry, meat or seafood; and fish that can be high in 
mercury (Kaiser & Allen, 2008). Foods to limit during pregnancy include fish that have 






PREVALENCE AND CORRELATES OF WEIGHT GAIN, PHYSICAL ACTIVITY, 
AND NUTRITION IN PREGNANCY 
Weight Gain 
The high and increasing prevalence of women who enter pregnancy overweight or 
obese is a major public health concern (Fisher et al., 2013). Nearly 60% of women of 
child-bearing age are overweight or obese, with approximately 50% of White women and 
75% of Black women having a BMI ≥ 25 kg/m2 (Flegal et al., 2012). This increasing 
trend in pre-pregnancy BMI seems to parallel the increasing trend of excessive 
gestational weight gain.  Only one-third of women in the United States gain weight within 
the IOM recommended ranges during pregnancy (Institute of Medicine, 2007). High 
gestational weight gain occurs more frequently than inadequate weight gain, with up to 50% 
of women gaining excessively during pregnancy (Institute of Medicine, 2007; Olson, 
2008; Simas et al., 2011). Data from the Pregnancy Nutrition Surveillance System 
(PNSS) shows that since the late 1990’s, the rates of excessive weight gain have 
increased, rates of inadequate weight gain have decreased, and rates of women gaining an 
appropriate amount have remained relatively stable (Institute of Medicine and National 
Research Council, 2009).  
There are many complex factors that influence gestational weight gain, including 
physiological, psychological, behavioral, family, social, cultural, and environmental 
factors. The most consistently demonstrated risk factor for excessive gestational weight 
gain is high pre-pregnancy BMI (>25kg/m2), with overweight and obese women being 
two to three times more likely to exceed recommendations as compared to normal weight 





who are lower socioeconomic status and who report receiving weight gain advice from 
providers above the IOM recommendations are also more likely to exceed 
recommendations (Althuizen et al., 2009; Olson & Strawderman, 2003; Stotland et al., 
2006; Wells et al., 2006). Evidence is conflicting regarding the association between 
race/ethnicity and excessive gestational weight gain. An older study conducted by Parker 
et al., reported that Black women are more likely to exceed weight gain recommendations 
than White women (1993). Conversely, a more recent review found no racial or ethnic 
differences in excessive weight gain with 50%, 48%, and 43% of White, Black, and 
Hispanic women exceeding the IOM guidelines, respectively (Headen et al., 2012). 
However, this review article also found that Black and Hispanic women are more likely 
to experience inadequate weight gain as compared to White women, and Black women 
are more like to retain weight in the postpartum period.  
Two key behavioral elements related to weight gain in pregnancy are energy 
expenditure through physical activity and energy intake. Low perceived physical activity 
and increased food intake are both associated with an increased risk of excessive 
gestational weight gain (Althuizen et al., 2009; Olson & Strawderman, 2003). Olson and 
colleagues found that women who reported less physical activity during pregnancy were 
1.7 times more likely to exceed IOM weight gain recommendations than women who 
reported maintaining or increasing physical activity (2003). Furthermore, women who 
reported eating “much more” in pregnancy were 2.35 times more likely to exceed the 
weight gain recommendations as compared to women who ate “a little more” in 





factors that should be targeted in interventions to reduce excessive gestational weight 
gain. 
Physical Activity 
Physical activity levels are low across residents of the United States and are also a 
concern for pregnant women. During pregnancy, women are less likely to meet physical 
activity recommendations than non-pregnant women (Evenson et al., 2004; Petersen et 
al., 2005). Using self-report data from the 2000 Behavioral Risk Factor Surveillance 
System (BRFSS), Evenson and colleagues reported the prevalence of any leisure activity 
in the past month among pregnant women to be 65.6% (95% CI: 62.0-69.1), as compared 
to 73.1% (95% CI: 72.4-73.9) among non-pregnant women (2004). Only 15.8% (95% CI: 
13.2-18.5) of pregnant women reported meeting physical activity recommendations as 
compared to 26.1% (95% CI: 25.4-26.8) of non-pregnant women. In this study, 
recommended physical activity was defined as leisure activity of moderate intensity done 
at least 5 times per week for at least 30 min each time or vigorous intensity activity done 
at least 3 times per week for at least 20 min each time or both in the preceding month. 
The prevalence of meeting physical activity recommendations was higher in those with 
more than a high school education. Petersen and colleagues also found a correlation 
between more education and recommended physical activity when examining self-report 
data from the 1994-2000 BRFSS survey (2005). In this larger sample, pregnant women 
were also more likely to meet physical activity recommendations if they were younger, 
non-Hispanic White, not married, nonsmokers, and of higher socioeconomic status.  
Using self-report data from the National Health and Nutrition Examination 





recommendation for moderate physical activity when using the 2008 Physical Activity 
Guidelines for Americans (Evenson & Wen, 2010). When including vigorous intensity 
physical activities, 23% of women reported meeting the recommendations. The odds of 
meeting physical activity recommendations were higher among White participants, those 
with health insurance, and also among women in the first trimester compared to the third 
trimester. This decline in physical activity in the third trimester of pregnancy has been 
demonstrated consistently using both self-report and objective measures of physical 
activity in various populations (Borodulin et al., 2008; Evenson & Wen, 2011; Pereira et 
al., 2007; Schmidt et al., 2006).  
Using accelerometer data from the NHANES, average moderate to vigorous 
physical activity in pregnant women was 11.5 minutes/day in the first trimester, 14.3 
min/day in the second trimester, and 7.6 minutes/day in the third trimester (Evenson et 
al., 2012). Activity was significantly greater in the first and second trimesters of 
pregnancy as compared to the third trimester (p=0.02, p<0.001, respectively). It is 
important for interventions to encourage women to meet the physical activity 
recommendations in pregnancy, with additional emphasis placed on continuation of 
activity late in pregnancy.  
Nutrition 
The majority of women of childbearing age in the United States do not meet 
federal nutritional recommendations (Krebs-Smith et al., 2010). Over 80% of women 
between the ages of 19-50 years do not consume adequate servings of fruits, vegetables, 
whole grains, and milk. Furthermore, 97% of women report exceeding the maximum 





have assessed dietary intake of women in pregnancy. However, evidence suggests that 
the majority of pregnant women do not meet the dietary guidelines (Fowles, 2002; Siega-
Riz et al., 2002; Watts et al., 2007). Data from the Pregnancy, Infection, and Nutrition 
(PIN) study indicate that over 50% of pregnant women consumed diets high in fat (>30% 
of total kilocalories) and also did not meet the minimum recommendations for dietary 
fiber (Siega-Riz et al., 2002). A study examining the dietary intake of low-income White 
and Native American pregnant women found that the majority of participants did not 
meet the recommendations for vegetables or whole grains (Watts et al., 2007). Mean 
intake of total fat and saturated fat was high, comprising 33.8% and 12.4% of total 
kilocalories, respectively. Less than 60% of participants met the RDA for folate and 
fewer than 50% met the RDA for iron.  
Epidemiological data have consistently demonstrated socioeconomic and racial 
disparities in diet quality in the general population (Darmon & Drewnowski, 2008; 
Dunlop et al., 2011). More affluent individuals report consuming higher quality diets, 
including whole grains, lean meats, fish, low-fat dairy products and fresh vegetables and 
fruit (Darmon & Drewnowski, 2008). Individuals of lower socioeconomic status are more 
likely to consume energy dense diets that are nutrient poor, including refined grains and 
added fats. A study examining nutrient intake in pregnant women reported that Black 
women are more likely to experience nutrient deficiencies in iron, folic acid, zinc, 
vitamin D, calcium and magnesium as compared to White women (Dunlop et al., 2011). 
Interventions should encourage women in pregnancy to reduce fat and refined grain 





lower socioeconomic status and racial/ethnic minorities are particularly at risk for poor 
dietary consumption and therefore should be targeted in future interventions.   
Conclusions 
 In summary, most women in the United States exceed the IOM gestational weight 
gain guidelines and do not meet physical activity or dietary recommendations during 
pregnancy. Low socioeconomic status is associated with excessive gestational weight 
gain, reduced physical activity, and poor diet. Women who are overweight or obese and 
those who report reductions in physical activity and substantial increases in dietary intake 
are more likely to exceed gestational weight gain recommendations. Racial/ethnic 
minorities are less likely to meet physical activity recommendations and report poor diet 
quality in comparison to White women. Finally, less education and older age are 
associated with lower levels of physical activity.  
Given the high prevalence of excessive gestational weight gain, physical 
inactivity, and poor diet quality, the majority of pregnant women could benefit from 
interventions to facilitate appropriate weight gain, increase or maintain physical activity, 
and improve dietary intake. It is critical to first understand women’s perceptions of these 
health behaviors during pregnancy, which is a focus of this dissertation, to aid in the 
development of more targeted and effective interventions.  This dissertation will also 








HEALTH EFFECTS OF WEIGHT GAIN, PHYSICAL ACTIVITY, AND NUTRITION 
IN PREGNANCY  
Weight Gain 
 The amount of weight a woman gains during pregnancy can directly influence 
pregnancy outcomes and the long-term health of both mother and child. The IOM 
gestational weight gain guidelines were created to optimize maternal and fetal health 
outcomes. Weight gain below and above these guidelines are associated with many 
adverse health outcomes. Inadequate weight gain is associated with an increased risk of 
infant mortality, preterm birth, and small-for-gestational-age or intrauterine growth 
retardation (Institute of Medicine and National Research Council, 2009). It is worth 
noting that a small body of literature suggests that obese women (pre-pregnancy BMI ≥ 
30 kg/m2) may experience favorable pregnancy outcomes with little to no weight gain 
(Kiel et al., 2007; Thornton et al., 2009). While inadequate weight gain is an important 
public health topic that requires additional research, the majority of women gain 
excessive weight in pregnancy. Therefore, the emphasis of this review and dissertation 
will focus on excessive gestational weight gain.    
During pregnancy, women who exceed weight gain recommendations have an 
increased risk of gestational diabetes (Carreno et al., 2012; Gibson et al., 2012; 
Hedderson et al., 2010), preeclampsia (de la Torre et al., 2011; DeVader et al., 2007; Kiel 
et al., 2007), failed induction, and cesarean delivery (DeVader et al., 2007). Infants born 
to mothers with excessive weight gain are more likely to experience low 5-minute Apgar 
scores, hypoglycemia, meconium aspiration syndrome, and large for gestational age 





2006; Vesco et al., 2011). After birth, women with excessive gestational weight gain are 
at increased risk for postpartum weight retention and the development of new or 
persistent overweight or obesity (Hernandez, 2012; Nehring et al., 2011; Olson, 2008). A 
meta-analysis conducted by Nehring and colleagues found that women who exceeded 
gestational weight gain recommendations retained an additional 6.7 pounds after 3 years 
and 10.4 pounds after ≥ 15 years postpartum on average as compared to women who 
gained weight within the recommended ranges during pregnancy (2011). 
 Evidence also suggests an association between excessive gestational weight gain 
and overweight and obesity in the offspring. This relationship has been found in early 
childhood through adolescence (Deierlein et al., 2012; Fraser et al., 2010; Oken et al., 
2008; Oken et al., 2007; Olson et al., 2009). A prospective cohort study of 1,044 mother-
child dyads found that mothers with higher gestational weight gain had children with 
more adiposity as measured by BMI z-score and skinfold thickness at age 3 years (Oken 
et al., 2007). A study of mothers from the Nurses’ Health Study II reported that in 
comparison to women who gained weight within the IOM guidelines, women with 
excessive pregnancy weight gain had adolescent children (ages 9-14) with significantly 
higher BMI z-scores and greater odds of obesity (Oken et al., 2008). Reducing the 
percentage of women with excessive gestational weight gain is therefore one strategy to 
prevent the development of overweight and obesity in both mothers and their children.  
Physical Activity 
Early studies examining physical activity during pregnancy primarily focused on 
whether the active woman was causing harm to herself or the fetus (Pivarnik et al., 2006). 





safe during pregnancy, and may also provide substantial health benefits (Clapp, 2000; 
Lokey et al., 1991). Women who exercise during pregnancy experience improvements in 
physical fitness and well-being, similar to that of non-pregnant women (Kramer & 
McDonald, 2006; Melzer et al., 2010; Morris & Johnson, 2005). Evidence from 
observational studies indicate that physical activity in pregnancy is associated with a 
reduced risk of gestational diabetes (Tobias et al., 2011), preeclampsia (Kasawara et al., 
2012), depression (Da Costa et al., 2003; Loprinzi et al., 2012), and excessive gestational 
weight gain (Harris et al., 2014; Jiang et al., 2012; Olson & Strawderman, 2003; Stuebe 
et al., 2009).  
Stuebe and colleagues examined the association of physical activity and excessive 
weight gain in nearly 1,400 pregnant women from the Project Viva Cohort (2009). Self-
reported walking, vigorous activity, and total activity were all inversely associated with 
excessive weight gain. While not statistically significant, there was also an association 
between sedentary lifestyle (< 2.5 hours/week of total activity) and excessive weight 
gain. A study examining Chinese pregnant women found that active women, as measured 
by pedometer step counts, had a 40% reduction in risk of excessive gestational weight 
gain in comparison to those who were least active (Jiang et al., 2012). Some evidence 
also suggests that interventions including physical activity are successful in reducing 
gestational weight gain (Streuling et al., 2010). Gestational weight gain interventions will 
be discussed in more detail in a later section.  
Nutrition 
The nutritional status of a woman during pregnancy has important health 





birth weight, fetal growth retardation, birth defects and preeclampsia (Scholl & Johnson, 
2000; Thompson et al., 2010). Over-nutrition is associated with an increased risk of 
gestational diabetes and preeclampsia (Ostlund et al., 2004), excessive gestational weight 
gain (Olson & Strawderman, 2003), large for gestational age infants or macrosomia 
(Lawlor et al., 2010), and postpartum weight retention (Abrams et al., 2000; Siega-Riz et 
al., 2010). Furthermore, there is growing evidence that maternal nutrition in pregnancy 
can have long lasting health consequences in the offspring as a result of epigenetic 
changes. The offspring of women who are both under- or over-nourished are at increased 
risk of developing future type 2 diabetes, hypertension, cardiovascular disease, and 
obesity (Dyer & Rosenfeld, 2011; Martin-Gronert & Ozanne, 2006).  
Conclusions 
 Excessive gestational weight gain is associated with immediate and long-term 
adverse health outcomes for both the mother and child. Physical activity has shown to be 
safe during pregnancy and is also associated with health promoting benefits. Over-
nutrition increases the risk for multiple health complications for mother and child. During 
pregnancy, it is important for women to gain weight within the ranges recommended by 
the IOM, meet the physical activity recommendations, and eat a healthy, well-balanced 
diet for optimal outcomes.  
 
WOMEN’S PERCEPTIONS OF WEIGHT GAIN, PHYSICAL ACTIVITY, AND 
NUTRITION IN PREGNANCY  
 Given the high prevalence and associated risks of excessive gestational weight 





behavioral intervention. To better inform intervention messages it is first necessary to 
elicit information on women’s perceptions of appropriate weight gain, physical activity, 
and nutrition in pregnancy, along with their barriers to and enablers of meeting 
recommendations. A very limited body of research has explored women’s perceptions on 
these health topics.  
Researchers at the University of South Carolina conducted in-depth qualitative 
interviews with 33 overweight or obese African American women to investigate 
perceptions of appropriate weight gain, barriers to and enablers of exercise and healthy 
eating, and other influencers on healthy weight gain during pregnancy (Goodrich et al., 
2013). The purpose of this study was to inform the development of an intervention 
designed to prevent excessive gestational weight gain and promote postpartum weight 
loss (Liu et al., 2014). Key findings from qualitative interviews are summarized below.  
Over 50% of participants thought they should gain more weight in pregnancy than 
recommended by the IOM based on their pre-pregnancy BMI. Women reported many 
benefits of exercise during pregnancy, such as limiting weight gain and improving their 
own health. However, women also cited many risks of and barriers to exercise. Women 
were fearful that exercise would harm their baby. Exercise was thought to increase the 
risk of premature labor, miscarriage, or the umbilical cord to wrap around the baby’s 
neck. Commonly cited barriers to exercise during pregnancy included fatigue, pain, 
nausea, laziness and lack of childcare support. Awareness of the maternal and fetal 
benefits of healthy eating was high. Women discussed how healthy eating would result in 
a healthy baby, help with weight control, and improve their own health. Women 





unhealthy baby, contribute to the development of chronic health conditions, and lead to 
excessive gestational weight gain. However, women also cited many barriers to healthy 
eating, including: cravings, availability of fast food or unhealthy foods, and seeing others 
eat unhealthy foods.  
This study uncovered a number of misconceptions and barriers related to weight 
gain, exercise, and healthy eating. The high prevalence of women reporting an incorrect 
weight gain target is especially concerning. Lack of healthcare provider advice or advice 
that is inconsistent with recommendations has been consistently reported as a barrier to 
appropriate gestational weight gain (Claesson et al., 2008; Clarke & Gross, 2004; 
Cogswell et al., 1999; Doran & O'Brien, 2007; Olson, 2008; Stotland et al., 2005). 
Women in this study were asked where they learned about weight gain in pregnancy; 
however, questions were not specifically asked about the role of the healthcare provider 
in weight gain counseling. It is also unknown if providers counseled women on physical 
activity or nutrition in prenatal care. This dissertation addressed this gap in the literature 
by asking women specifically about their discussions with their healthcare provider about 
weight gain, physical activity, and nutrition in prenatal care.  
Groth and colleagues conducted a qualitative study with women from diverse 
racial and ethnic backgrounds in New York to examine perceptions of gestational weight 
gain (2009). The participants were not asked about physical activity or nutrition. Women 
in this study expressed concerns that inadequate weight gain would adversely affect the 
health of the infant, but did not consistently identify consequences of excessive 
gestational weight gain. These findings have since been replicated in multiple studies of 





study of predominantly White women reported higher levels of awareness regarding 
adverse maternal health consequences of excessive gestational weight gain while 
knowledge related to neonatal complications was limited (Sui et al., 2012). There is 
clearly a need for enhanced education across all racial and ethnic groups regarding the 
risks associated with high weight gain in pregnancy. However, there appears to be some 
racial differences in attitudes and beliefs towards excessive gestational weight gain. To 
our knowledge, no studies have examined this difference in attitudes between Black and 
White women. This dissertation explored racial differences in these beliefs. 
Several studies have examined women’s perceptions of physical activity or 
exercise during pregnancy. Women identified multiple benefits of physical activity, such 
as having a healthy pregnancy, easier labor and healthy baby, staying in shape and feeling 
better (Cioffi et al., 2010; Evenson & Bradley, 2010). Interestingly, Evenson and 
colleagues found that White women reported more health benefits of moderate exercise 
than Black women (2010). Motivators to exercise included encouragement from a health 
care provider or family members, reducing gestational weight gain, and facilitating a 
return to pre-pregnancy weight after delivery (Cioffi et al., 2010; Sui & Dodd, 2013; 
Weir et al., 2010). Women also identified many internal and external barriers to physical 
activity. The most commonly reported barriers to physical activity include: pregnancy 
symptoms, lack of time, access to childcare, and concerns about the safety of activity for 
the mother and unborn child (Sui & Dodd, 2013). Other identified barriers are lack of 
time, living in unsafe neighborhoods, weather, lack of motivation or energy, physical 
discomfort or pain, cost, shortness of breath, and lack of advice or knowledge regarding 





2009; Sui et al., 2012; Weir et al., 2010). Overall, some barriers to physical activity are 
common across all women while others are unique to pregnant women.  
Few studies have examined women’s perceptions of healthy eating during 
pregnancy. The most commonly cited benefits or motivators of healthy eating are to 
enhance the health and growth of the fetus and improve the health of the mother 
(Goodrich et al., 2013; Sui et al., 2012; Weir et al., 2010). Weir and colleagues conducted 
interviews with overweight or obese pregnant women and found that women generally 
perceived healthy eating to be more important for the health of the baby than physical 
activity. Barriers to healthy eating include lack of support, insufficient time to prepare 
healthy meals, and cost (Goodrich et al., 2013; Sui et al., 2012). 
Across studies, women report receiving information on weight gain, physical 
activity, and healthy eating from books, magazines, web sites, family or friends, and 
health care providers (Cioffi et al., 2010; Clarke & Gross, 2004; Gross & Bee, 2004). 
Importantly, women consistently note that advice is often vague, confusing, and 
conflicting.  The existing research has identified a general lack of knowledge regarding 
the risks of excessive gestational weight gain and the benefits of physical activity. This 
lack of knowledge may be due to lack of advice or inconsistent advice. Researchers have 
called for a more in-depth investigation into the role of the health professional in 
providing information on gestational weight gain, physical activity, and healthy eating 
(Evenson & Bradley, 2010). This dissertation further investigated this topic, fulfilling this 






PROVIDER COUNSELING ON WEIGHT GAIN, PHYSICAL ACTIVITY, AND 
NUTRITION IN PREGNANCY 
Prenatal care is an opportune time to discuss weight gain, physical activity, and 
nutrition. Most women are in regular contact with the health care system during 
pregnancy and are more receptive to making healthy lifestyle changes for the sake of 
their baby. Pregnancy has been referred to as a “teachable moment” because it is a time 
characterized by: increased perceptions of perceived risk and outcome expectancies; 
heightened emotional responses; and a redefinition in self-concept or social roles 
(McBride et al., 2003; Phelan, 2010). Pregnant women also report that they both value 
and trust the advice of their providers (Hesse et al., 2005; Stengel et al., 2012). Health 
care providers are therefore ideally positioned to counsel women on weight gain, physical 
activity, and nutrition in pregnancy.  
The ACOG recently released recommendations for prenatal care providers 
regarding counseling on weight gain in pregnancy (2013). It is recommended that health 
care providers determine a woman’s BMI at the initial prenatal visit and counsel her on 
the benefits of appropriate weight gain, nutrition, exercise and the need to limit excessive 
weight gain to achieve best pregnancy outcomes. This report reiterates and expands upon 
existing prenatal care guidelines issued by the IOM (Institute of Medicine and National 
Research Council, 2009). The implication of these guidelines is that providers are well 
positioned to play an important role in helping women achieve appropriate gestational 
weight gain. However, little is known about provider compliance with and perceptions of 





Some evidence suggests that counseling on weight gain, physical activity, and 
nutrition is inadequate in prenatal care. Approximately 30-50% of women report no 
advice from a health care provider on pregnancy weight gain (Cogswell et al., 1999; 
Ferrari & Siega-Riz, 2013; McDonald et al., 2011; Phelan et al., 2011; Stotland et al., 
2005; Taffel et al., 1993). Of those who receive advice, 15-88% of women report 
provider recommendations outside of IOM guidelines (Cogswell et al., 1999; McDonald 
et al., 2011; Phelan et al., 2011; Stotland et al., 2005). Overweight or obese women are 
more likely to report receiving advice above the IOM guidelines (Cogswell et al., 1999; 
Phelan et al., 2011). Women with a high pre-pregnancy BMI may therefore be receiving 
advice that would be appropriate for normal weight women (i.e., above 
recommendations). These inaccurate recommendations are consistent with findings from 
a survey of U.S. obstetricians, where only 64% of providers modified their 
recommendations for gestational weight gain based on pre-pregnancy BMI (Power et al., 
2006). These findings suggest that some providers lack knowledge regarding the updated 
IOM weight gain recommendations based on pre-pregnancy BMI.  
Few studies have examined the impact of provider recommendations on 
gestational weight gain (Cogswell et al., 1999; Ferrari & Siega-Riz, 2013; Herring et al., 
2012; Stotland et al., 2005; Taffel et al., 1993). Three studies reported associations 
between provider advised weight gain and actual weight gain in pregnancy (Cogswell et 
al., 1999; Herring et al., 2012; Taffel et al., 1993). Using data from the 1980 National 
Natality Survey (NNS) and the 1988 National Maternal and Infant Health Survey 
(NMIHS), Taffel and colleagues examined provider advice and women’s actual weight 





pregnancy in effect at that time (1993). The researchers found that the proportion of 
mothers gaining at least 22 pounds increased significantly as provider weight gain advice 
increased from less than 22 pounds to more than 27 pounds. Cogswell and colleagues 
found that women who received weight gain advice both below and above the IOM 
guidelines were 3.6 times more likely to have inadequate or excessive gestational weight 
gain (1999). A more recent study examining lower income African American women 
found that clinician advice outside the ranges recommended by the IOM was a significant 
predictor of excessive gestational weight gain (Herring et al., 2012).  
Stotland and colleagues also identified an association between provider advice 
and women’s weight gain goal, with provider advice to gain below or above the 
guidelines associated with inadequate or excessive gestational weight gain goals, 
respectively (2005). However, the researchers did not measure actual weight gain, only 
target (goal) weight gain. The most recently published study conducted by Ferrari and 
colleagues did not find an association between provider advice on weight gain and actual 
gestational weight gain (2013). This study did not assess the amount of weight gain 
recommended by providers. Rather, participants were asked if a provider discussed 
weight gain with them during pregnancy (yes or no). This binary approach gives an 
incomplete picture of the patient-provider discussion on weight gain, and therefore may 
not accurately reflect the association with actual weight gain. This limited evidence 
suggests that provider recommendations influence women’s weight gain during 
pregnancy. Other studies examining non-pregnant patients have also found a positive 
effect of physician advice and patient weight related behaviors (Rose et al., 2012; 





Little is known about provider recommendations on physical activity or nutrition 
in prenatal care. Since both physical activity and dietary intake play a critical role in 
energy balance and appropriate weight gain in pregnancy, it is important to understand 
what recommendations, if any, are provided in the prenatal care setting and how these 
topics are addressed. Women have reported receiving little or no advice on physical 
activity during pregnancy (Duthie et al., 2013; Ferrari et al., 2013; Stengel et al., 2012). 
Stengel and colleagues found that overweight and obese pregnant women were often 
advised to be cautious and limit exercise (2012). Women have also reported that physical 
activity advice in prenatal care is generally vague and largely limited to being told to 
walk (Ferrari et al., 2013).  
Advice on dietary intake also appears to be both limited and confusing. A study 
by McDonald and colleagues found that only half of women were counseled to consume 
an amount or range of additional calories each day by their provider (2011). Women have 
also reported that dietary advice is often overwhelming, not individualized, and 
constantly changing (Ferrari et al., 2013). Although women report feeling frustrated and 
confused by physical activity and dietary advice, they also report following their 
provider’s advice because they want to have a healthy pregnancy and child (Ferrari et al., 
2013). These efforts to comply with provider advice further illustrates the extent to which 
women value and trust their provider, again demonstrating the potential role of the health 
care provider in eliciting positive behavior change and maximizing the likelihood of a 
healthy pregnancy. 
No studies were identified that examined the effect of provider recommendations 





pregnant populations have found that provider counseling on physical activity and 
nutrition can produce modest changes in behavior (Lin et al., 2010; Orrow et al., 2012). 
For example, dietary counseling interventions in primary care settings have shown to 
reduce consumption of total fat and increase consumption of fruits and vegetables (Lin et 
al., 2010). It is therefore possible for interventions placed in the prenatal care setting to 
positively impact the physical activity and dietary behaviors of women during pregnancy. 
While the prenatal care setting is a promising venue for intervention, there are 
also many barriers to provider counseling on weight gain, physical activity, and nutrition 
in this setting. Stotland and colleagues conducted a qualitative study of general 
obstetrician/gynecologists, midwives and nurse practitioners to examine how they 
approach weight gain counseling in prenatal care. Three major themes emerged regarding 
barriers to counseling on weight gain: insufficient training, concern about the sensitivity 
of the topic, and the perception that counseling is ineffective (Stotland et al., 2010). Lack 
of time has also been cited as a barrier to discussing weight management in the primary 
care setting (Ruelaz et al., 2007). Despite these barriers, prenatal care providers are well 
positioned to positively influence weight gain, physical activity, and nutrition in 
pregnancy if given the appropriate intervention tools. 
 
GESTATIONAL WEIGHT GAIN INTERVENTIONS  
 A growing body of literature has examined the efficacy of interventions to reduce 
excessive gestational weight gain. The results have been modest and there is substantial 
heterogeneity across studies (Muktabhant et al., 2012; Oteng-Ntim et al., 2012; 





randomized trials of interventions to prevent excessive weight gain, including 3,976 
women (Muktabhant et al., 2012). Overall, most studies did not show statistically 
significant effects of the intervention, and the authors concluded there was not enough 
evidence to recommend any intervention for preventing excessive weight gain in 
pregnancy due to methodological limitations and small effect sizes of the included 
studies. A different systematic review examined 30 randomized trials to reduce or 
prevent obesity in pregnant women, including 4,503 women (Thangaratinam et al., 2012). 
This paper found a significant reduction in weight gain in the intervention group of 0.97 
kg compared with the control group (p=0.003).  
Some evidence suggests lifestyle interventions targeting gestational weight gain 
may have a greater effect in overweight and obese pregnant women. A recent systematic 
review and meta-analysis of lifestyle interventions for overweight and obese pregnant 
women identified 16 controlled trials (10 randomized, 6 non-randomized) to examine 
gestational weight gain (Oteng-Ntim et al., 2012).The smaller meta-analysis of 
randomized controlled trials found that taking part in a dietary and lifestyle intervention 
was significantly associated with less gestational weight gain (2.21 kg) as compared to 
controls. The meta-analysis of non-randomized controlled trials found a weak effect on 
gestational weight gain with an average difference of 0.41 kg between intervention and 
comparison groups. The authors acknowledge that the studies conducted were of poor to 
medium quality and therefore must be interpreted with caution.  
 Gestational weight gain intervention studies have included dietary counseling, 
physical activity promotion, weight gain tracking charts, as well as behavioral change 





theories and also largely focused on nutrition education. This lack of emphasis on 
physical activity is surprising as exercise has been shown to be a safe and valuable 
component of a healthy pregnancy (Ferraro et al., 2012). Furthermore, evidence suggests 
that physical activity during pregnancy may independently reduce the risk of excessive 
pregnancy weight gain (Streuling et al., 2011). There is a clear need for theoretically 
designed interventions that emphasize both physical activity participation and nutrition 
education. 
An additional limitation in the existing intervention literature is the paucity of 
studies including Black women. The majority of studies to date have focused exclusively 
on White women.  Only five studies were identified that included a sub-sample of Black 
women (Artal et al., 2007; Asbee et al., 2009; Polley et al., 2002; Shirazian et al., 2010; 
Thornton et al., 2009). While the majority of interventions reported a statistically 
significant reduction in weight gain for those in the intervention group, no studies 
examined the effect of the intervention on women by race. Therefore, little is known 
about the effectiveness of these interventions in Black women.   
Finally, the majority of interventions targeting gestational weight gain have been 
individual-based with few involving providers or the health care setting. Considering the 
importance of provider advice on health behaviors as well as the opportunity for frequent 
contact in prenatal care, there is a need for provider-based interventions. In order to 
develop effective interventions in the prenatal setting, research is first needed to explore 
the perceptions, experiences, and intentions of both women and health care providers 





project includes the formative work needed to inform the development of gestational 
weight gain interventions in the prenatal care setting.  
 
THEORY OF PLANNED BEHAVIOR 
Many different theories and models have been developed in an attempt to 
understand and predict behavior, including the TPB (Ajzen, 1985; Ajzen, 1991). This 
theory is an extension of the Theory of Reasoned Action (TRA), which was originally 
developed by Martin Fishbein and Icek Ajzen (1975, 1980). The TRA is in turn grounded 
by multiple theories of attitude, including expectancy-value theory. According to 
expectancy-value theory, behavior is a function of the expectations one has and the value 
placed on these expectations. The behavior chosen will be the one with the greatest 
expected success and value.  
The TPB posits that intention is the primary determinant of behavior. As seen in 
Figure 2.1, intention is determined by attitudes toward a behavior, subjective norms, and 
perceived behavioral control (Montano & Kasprzyk, 2002). Attitude is defined as a 
person’s positive or negative appraisal of the behavior and is determined by behavioral 
beliefs and evaluation of behavioral outcomes. Subjective norm is the perceived social 
pressure from significant others to engage or not engage in a certain behavior. This 
construct is determined by a person’s normative beliefs (whether important others 
approve or disapprove of the behavior) and motivation to comply. Perceived behavioral 
control is the degree of personal control the person believes he or she has over the 
behavior and is determined by control beliefs related to the presence or absence of 





to inhibit or enable the behavior. Perceived behavioral control is also thought to directly 
influence behavior, irrespective of intention. The primary hypothesis of the TPB is that 
people will intend to engage in a behavior if they view it positively, believe that 
important others, such as a health care provider, want them to participate in the behavior 
and perceive that the behavior is under their control.   
 The TPB is commonly used to explain and predict health behaviors, including 
addictive behaviors (i.e. smoking), sexual behaviors, clinical and screening behaviors, as 
well as physical activity, dietary, and weight related behaviors (Blue, 1995; Conner et al., 
2002; Godin & Kok, 1996). Evidence suggests the theory performs well for the 
explanation of intention, with attitude toward the behavior and perceived behavioral 
control explaining a significant portion of the variation in intention (Godin & Kok, 1996; 
Hausenblas et al., 1997; Symons Downs & Hausenblas, 2005). Subjective norm has not 
shown to be as predictive of intention; however this may reflect a problem with how this 
construct is measured. Intention and perceived behavioral control appears to be the most 
important predictors of behavior.  
Many studies have used the TBP to better understand health related intentions and 
behaviors in a variety of populations, including pregnant and postpartum women (Downs 
& Hausenblas, 2003; Hales et al., 2010; Hausenblas et al., 2008). This is an appropriate 
framework to use in this population because it includes factors that may be influenced by 
aspects of the pregnancy. For example, a woman’s attitude towards physical activity may 
change during pregnancy due to beliefs about the risks or benefits of exercise in 
pregnancy. Similarly, a woman may excessively increase caloric intake because her 





improve her diet quality and begin taking a multivitamin because her health care provider 
recommends she do so (subjective norms). Likewise, a woman may believe she has no 
control over how much weight she gains in pregnancy, therefore impacting her intention 
to restrict her weight gain within a certain range (perceived behavioral control).  
While this theory has been commonly used to explore health-related intentions 
and behaviors, the majority of TPB guided research in pregnant women has focused on 
physical activity (Downs & Hausenblas, 2003; Hausenblas et al., 2008; Hausenblas & 
Symons Downs, 2004). No studies were identified that used the TPB to examine 
women’s intentions or behaviors related to weight gain or nutrition in pregnancy. Given 
that pregnancy weight gain and nutrition are two key determinants of health-related 
outcomes for the mother and child during pregnancy, it is important to examine the utility 
of the TPB in predicting weight gain and nutrition intentions for intervention 
development purposes.  This dissertation filled this existing gap in the literature by 
examining pregnant women’s attitudes, subjective norms, perceived behavioral control, 
and intentions towards all three health behaviors: weight gain, physical activity, and 
nutrition.  
A second limitation of the existing TPB literature is that the majority of research 
studies have only measured the higher-level constructs (attitudes, subjective norms, 
perceived behavioral control). However, these constructs are proposed to be influenced 
by underlying behavioral, normative, and control beliefs. These lower-level (indirect) 
measures are rarely included in studies using the TPB, despite the fact that some 
researchers suggest that these measures are very important to understanding the key 





Kasprzyk, 2002). In order to assess the appropriate behavioral, normative, and control 
beliefs of a given population (e.g. pregnant women), elicitation studies must be 
conducted to determine the common barriers and perceptions that are particularly salient 
to the population of interest. Currently, little is known about the behavioral, normative, 
and control beliefs towards weight gain, physical activity, and nutrition in pregnancy. 
This dissertation further explored these beliefs, therefore enabling the development of 
more comprehensive questionnaires to assess the indirect measures of attitudes, 
subjective norms, and perceived behavioral control towards weight gain, physical 
activity, and nutrition in pregnant women. Furthermore, a better understanding of these 
behavioral, normative, and control beliefs will be useful when designing interventions 
and recruiting women into programs.  
The TPB is also the most frequently used behavioral change theory to examine 
health care providers’ intentions, behaviors, and practices (Godin et al., 2008). A 
systematic review of studies found that the TPB explained 35% the variance in provider 
behavior, whereas other social cognitive theories explained only 6% of the variance 
(Godin et al., 2008). The TPB was also found to explain 59% of the variance in provider 
intention. Furthermore, this theory has been used when examining factors associated with 
provider counseling in various populations and settings (Faulkner & Biddle, 2001; 
Herbert et al., 2006; Millstein, 1996). The TPB appears to be a relevant and useful 
framework when trying to understand the factors associated with health care provider 
intentions and behaviors.    
 The TPB was selected to guide the development of this dissertation project for 





healthy eating and weight related behaviors, which is the focus of this project. Second, 
this theory has been used to examine health related intentions and behaviors in both 
pregnant women and health care providers, the primary populations of interest for this 
dissertation. Third, this theory provides a useful framework for examining the role of the 
provider in eliciting changes in women’s intentions and health behaviors through the 
construct of subjective norms. Earlier research has shown subjective norms to be less 
predictive of intentions. However, most studies do not identify particular individuals 
when asking about subjective norms (i.e. health care provider, spouse, friend, etc.). This 
project asked women specifically about the extent to which they are motivated to comply 
with the recommendations of their health care provider as compared to other influential 
individuals, and if provider recommendations influence intentions to engage in certain 
behaviors.  Finally, this theory uncovers salient attitudes and beliefs in the study 
population that can be used to create more targeted interventions. Findings from this 
dissertation project can be used to guide the development of interventions targeted to 
those constructs that are most strongly associated with intentions related to pregnancy 
weight gain, physical activity, and nutrition.  
Conclusions 
 Interventions are needed to help women achieve appropriate weight gain, meet 
physical activity recommendations, and consume a healthy diet during pregnancy. It is 
recommended that prenatal care providers counsel women on these health behaviors. 
However, there is a lack of data regarding providers’ attitudes, subjective norms, 
perceived behavioral control, and intentions regarding counseling on weight gain, 





women’s attitudes, subjective norms, perceived behavioral control, or intentions toward 
these health behaviors, or the extent to which women are motivated to comply with 
provider recommendations.  The TPB is a useful framework for examining these 
questions, which addresses an existing gap in the literature and can help facilitate the 






Table 2.1: Absolute and Relative Contraindications to Exercise during Pregnancy 
(American College of Obstetricians and Gynecologists, 2002) 
 
Absolute Relative 
 Hemodynamically significant heart 
disease 
 Restrictive lung disease 
 Incompetent cervix/cerclage 
 Multiple gestation at risk for 
premature labor 
 Persistent second or third trimester 
bleeding 
 Placenta previa after 26 weeks 
gestation 
 Premature labor during the current 
pregnancy 
 Ruptured membranes 
 Pregnancy induced hypertension 
 Severe anemia 
 Unevaluated maternal cardiac arrhythmia 
 Chronic bronchitis 
 Poorly controlled type I diabetes 
 Extreme morbid obesity 
 Extreme underweight (body mass index 
<12 kg/m2) 
 History of extremely sedentary lifestyle 
 Intrauterine growth restriction in current 
pregnancy 
 Poorly controlled hypertension/pre-
eclampsia 
 Orthopedic limitations 
 Poorly controlled seizure disorder 
 Poorly controlled thyroid disease 








Table 2.2: Warning Signs to Terminate Exercise during Pregnancy (American College of 
Obstetricians and Gynecologists, 2002) 
 
 Vaginal bleeding 
 Dyspnea prior to exertion 
 Dizziness 
 Headache 
 Chest pain 
 Muscle weakness 
 Calf pain or swelling (need to rule out thrombophlebitis) 
 Preterm labor 
 Decreased fetal movement 

















CHAPTER THREE  
METHODS 
 This project was funded by an internal grant sponsored by the Office of the Vice 
President for Research at the University of South Carolina. The SPARC graduate 
fellowship is a merit-based award designed to promote research and creative excellence 
across all disciplines throughout the University setting. The overall goal of the following 
two studies was to better understand pregnant women’s perceptions and intentions 
regarding weight gain, physical activity, and nutrition in pregnancy and to explore 
prenatal care providers’ perceptions and intentions regarding counseling on these health 
behaviors. Findings from these studies will help guide the development of future 




This study addressed two dissertation aims. Aim 1: Use the Theory of Planned 
Behavior to examine pregnant women’s attitudes, subjective norms, perceived behavioral 
control, and intentions towards weight gain, physical activity, and nutrition during 
pregnancy using qualitative research methods. Aim 2: Use the Theory of Planned 
Behavior to examine patient and provider perceptions of weight gain, physical activity, 





AIM 1 QUESTIONS 
1.1     Attitudes: How do women view weight gain, physical activity, and nutrition in 
pregnancy (perceived positive and negative outcomes)?  
1.2     Subjective Norms: Who are influential sources of information on weight gain, 
physical activity, and nutrition in pregnancy?  
1.3     Perceived Behavioral Control: What are the perceived barriers and facilitators to 
meeting weight gain, physical activity, and nutrition recommendations in 
pregnancy?  
1.4     Intentions: Do women intend to follow the recommendations for weight gain, 
physical activity, and nutrition during pregnancy?  
AIM 2 QUESTIONS 
2.1    Attitudes: How do providers view weight gain, physical activity, and nutrition 
counseling in prenatal care (perceived positive and negative outcomes)? How do 
patients view provider counseling on these topics?  
2.2    Subjective Norms: Do providers know the current counseling recommendations for 
weight gain, physical activity, and nutrition during pregnancy? What do providers 
think of these recommendations? To what extent are women motivated to comply 
with provider recommendations on these topics? 
2.3    Perceived Behavioral Control: What are the perceived barriers and facilitators to 
counseling women on weight gain, physical activity, and nutrition in prenatal care?  
2.4     Intentions: Do providers intend to counsel women on weight gain, physical 
activity, and nutrition in prenatal care and how will they do so? To what extent do 






 This study used a cross-sectional qualitative research design.  A qualitative study 
design was deemed the most appropriate method, as it allows for a more in-depth 
understanding of patient and provider perceptions and intentions related to weight gain, 
physical activity, and nutrition in pregnancy. 
 
CONCEPTUAL FRAMEWORK 
The Theory of Planed Behavior (TPB) was used to guide the development of the 
patient and provider interview guides. This theory was developed to predict and explain 
behaviors and serves as a framework for behavior change interventions (Ajzen, 1985, 
1991) The TPB posits that attitudes, subjective norms, and perceived behavioral control 
influence intentions and behaviors. Attitudes, subjective norms, and perceived behavioral 
control are in turn influenced by behavioral, normative, and control beliefs and the value 
placed on these beliefs.  The primary proposition of the TPB is that people will intend to 
engage in a behavior if they view it positively (attitudes), believe that important others, 
such as a health care provider, want them to participate in certain behaviors (subjective 
norms), and perceive that the behavior is under their control (perceived behavioral 
control). This theory has been used extensively in research examining and predicting 
behaviors, including research with health care providers and pregnant women (Downs & 
Hausenblas, 2003; Godin et al., 2008; Hardeman et al., 2002).  The methods developed 
for data collection and analysis using the TPB have generally been quantitative in nature; 





development of questions in qualitative research, as was done in this dissertation (Ajzen, 
2004). The TPB was therefore well suited to serve as the framework guiding this project.  
 The patient and provider conceptual frameworks that guided this study can be 
found in Figures 3.1 and 3.2, respectively.  The patient model depicts how women’s 
attitudes, subjective norms, and perceived behavioral control toward weight gain, 
physical activity, and nutrition influence intentions to engage in these health behaviors. 
The potential role of the health care provider is also a key component of the model. The 
provider model depicts how attitudes, subjective norms, and perceived behavioral control 
toward counseling on weight gain, physical activity, and nutrition influence intentions to 
counsel patients on these behaviors. In these two models, attitudes, subjective norms, and 
perceived behavioral control are each influenced by expectancy beliefs (behavioral, 
normative, and control beliefs) and the value placed on these beliefs. 
 
PARTICIPANTS 
The proposed study took place in Columbia, South Carolina. This state is 
recognized as having a high obesity prevalence and poor maternal and child health 
outcomes (South Carolina Department of Health and Environmental Control, 2008). 
Approximately half of mothers in South Carolina gain weight above the IOM 
recommendations during pregnancy (Liu et al., 2012). A total of 30 pregnant women (15 
Black, 15 White) were recruited from two local Ob/Gyn clinics. Eligibility criteria for 
patients were: Black or White women, 20-30 weeks gestation, singleton pregnancy, pre-
pregnancy BMI of 18.5-45.0 kg/m2, 18-44 years old, able to speak/read English and 





women who were normal weight, overweight, and obese in order to better represent the 
views of women resembling the general South Carolina population. Women were ≥ 20 
weeks gestation to allow sufficient time for provider counseling on weight gain, physical 
activity, and nutrition during prenatal visits, but ≤ 30 weeks in order to capture a more 
homogenous population. Morbidly obese women (BMI > 45kg/m2) were excluded due to 
increased risk for pregnancy complications, as were underweight women due to their low 
risk of excessive gestational weight gain. 
We attempted to recruit 12 prenatal care providers from the same two clinics to 
take part in qualitative interviews. However, due to staff turnover during the recruitment 
window we were only able to recruit 11 providers. A sample of residents, attending 
physicians, and nurse practitioners were recruited to allow for a more comprehensive 
investigation of provider perspectives.  While this is a small sample of providers, major 
themes in qualitative research have been identified as early as 6 interviews, with data 
saturation occurring by 12 interviews (Guest et al., 2006). Providers were eligible to 
participate if they regularly saw prenatal patients.   
 
PROCEDURES 
 The PI personally recruited women in the waiting room during a prenatal visit at 
one clinic. In person recruitment was not possible at the second clinic due to space and 
workflow limitations. Flyers with study and contact information were posted in both 
clinics, which allowed interested persons to contact the PI directly. Flyers were also 
distributed to women participating in the Centering Pregnancy Program through Palmetto 





by the PI at a prenatal visit or by telephone as necessary. If women were eligible and 
consented to participate, a face-to-face semi-structured qualitative interview was 
scheduled at the clinic following their existing or future prenatal visit or at the 
participants’ home. Both clinics had private rooms available for interviews. The PI 
conducted all interviews. 
The PI recruited providers from the two clinics with the assistance of the Nurse 
Managers. E-mail announcements were also sent to providers with study contact 
information. Study eligibility was evaluated by asking providers if they currently see 
prenatal patients. If providers were eligible and consented to participate, a face-to-face 
semi-structured qualitative interview was scheduled around the providers work schedule 
and took place in their office or an available private room within the clinic.  
All interviews were digitally recorded and transcribed verbatim using a 
professional transcription service (Verbal Ink). Patient and provider interviews were 
expected to last approximately 40 and 30 minutes, respectively. Both patients and 
providers were also asked to complete a brief survey. All participants were compensated 
$30 for their participation. 
 
PATIENT INTERVIEW GUIDE 
An interview guide was developed for patients, which was informed by a 
literature review and the TPB (see Appendix A). Intentions were assessed first to limit 
social desirability bias by asking patients how much weight they intend to gain in 
pregnancy and to describe their physical activity and dietary plans to help them meet this 





beliefs toward weight gain, physical activity, and nutrition in pregnancy, including 
perceived consequences and importance of those consequences. Subjective norms were 
evaluated by asking women to describe the beliefs and views of important others 
(spouse/partner, family, friends and health care provider) toward weight gain, physical 
activity, and nutrition in pregnancy. Participants were asked whose advice or opinion 
they most value and trust. If not discussed spontaneously, women were specifically asked 
if a provider had spoken with them about these health behaviors. Perceptions of provider 
advice were assessed, including women’s motivation to comply with provider 
recommendations. If participants reported provider counseling on these topics, what 
advice was given and how providers approached counseling was also assessed.  
The interviewer then discussed the current recommendations for weight gain, 
physical activity, and nutrition in pregnancy. These recommendations were framed as 
recently released guidelines in case they did not match with patient beliefs or provider 
recommendations. Recommendations were verbally described and participants also 
received a printed version to use for reference during the remainder of the interview.  
Perceived behavioral control was evaluated by asking women what they think 
about the recommendations for weight gain, physical activity, and nutrition in pregnancy, 
and what barriers/facilitators exist to gaining an appropriate amount of weight, achieving 
physical activity recommendations, and consuming a healthy diet. Finally, women were 
asked questions about how they would prefer to receive information on weight gain, 
physical activity, and nutrition from their health care provider in a way that is meaningful 







Following the qualitative interviews, participants completed an interviewer-
administered survey.   
Sociodemographics. Participants were asked to report their race, ethnicity, age, 
gestational age, highest grade or years of education, income level, employment status, 
marital status, parity, and number of dependent children. 
Anthropometrics. Self-reported data on height and pre-pregnancy weight was used 
to calculate pre-pregnancy BMI. Self-reported weight is the most commonly used 
measure of pre-pregnancy weight and has shown to be both reliable and valid (Shin et al., 
2014; Tomeo et al., 1999). Current weight was also assessed through self-report.  
Health Conditions. Participants were asked if they have been diagnosed with 
preeclampsia, gestational diabetes, or any other complications during this pregnancy.  
Physical Activity. The short form of the International Physical Activity 
Questionnaire (IPAQ) was used to assess hours per week of moderate to vigorous 
intensity physical activity, walking, and sitting over the previous seven days (Craig et al., 
2003). The short form was used to reduce participant burden, and has shown to have 
acceptable reliability (Craig et al., 2003; van Poppel et al., 2010) and criterion validity 
(Ekelund et al., 2006) among adults. This questionnaire has been validated and used in 
research with pregnant women (Aittasalo et al., 2010; Bertolotto et al., 2010; Leppanen et 
al., 2014; Takahasi et al., 2013).  
Nutrition. Dietary intake of fruits and vegetables was estimated using the 2-item 
cup fruit and vegetable screener (Yaroch et al., 2012). While this screener is not designed 





for obtaining gross estimates and for use when ranking individuals with respect to fruit 
and vegetable intake. The 2-item cup screener was selected as it has shown to outperform 
the 2-item serving screener, and also reflects the 2010 Dietary Guidelines for Americans 
(U.S. Department of Agriculture and U.S. Department of Health and Human Services, 
2010; Yaroch et al., 2012). 
 Additional Measures. Self-rated health, smoking status, alcohol consumption, 
sleep habits, breastfeeding intentions, and major chronic health conditions were also 
assessed.   
 
PROVIDER INTERVIEW GUIDE 
An interview guide was developed for providers, which was informed by a 
literature review and the TPB (see Appendix B). First, providers were asked how they 
discuss weight gain, physical activity, and nutrition recommendations with their patients 
during prenatal visits, if at all, as well as what recommendations are given. To assess 
attitudes, providers were asked to describe the advantages and disadvantages of 
counseling women on weight gain, physical activity, and nutrition during pregnancy. To 
what extent do providers think their recommendations will impact women’s health 
behaviors? Subjective norms were evaluated by asking about the beliefs and practices of 
other important people, groups, or organizations regarding counseling on these health 
behaviors. Participants were presented with a printed version listing the IOM weight gain 
recommendations and ACOG counseling recommendations, and were then asked to 
describe what they think of the current recommendations. Perceived Behavioral Control 





on these health behaviors. Providers were asked to describe how their training prepared 
them to counsel women on weight gain, physical activity, and nutrition as well as their 
level of comfort initiating these discussions. Intention was evaluated by asking providers 
how likely they are to counsel women on these topics in future prenatal sessions, and how 
they will do so.  
 
PROVIDER MEASURES 
Before taking part in qualitative interviews, providers were asked to complete a 
brief survey. The survey was given prior to the interview to assess provider knowledge of 
current weight gain, physical activity, and nutrition guidelines before these guidelines 
were explicitly discussed in the interviews.  
Demographics. Providers were asked to report their race, ethnicity, age, year of 
graduation from medical school, number of years in practice, and number of years at 
current clinic.  
Anthropometrics. Self-reported height and weight were used to calculate BMI. 
Physical Activity.  As discussed above, the validated short form of the IPAQ was 
used to assess hours per week of moderate to vigorous intensity physical activity, walking 
and sitting over the previous 7 days (Craig et al., 2003).  
Nutrition. Dietary intake of fruits and vegetables was estimated using the 2-item 
cup fruit and vegetable screener (Yaroch et al., 2012). 
Knowledge of current recommendations. Providers were asked if they are familiar 





gain, exercise, and nutrition counseling recommendations for prenatal care providers 
(yes/no).  
 Additional Measures. Self-rated health, smoking status, alcohol consumption, 
sleep habits, and major chronic health conditions was also assessed.   
 
DATA MANAGMENT 
The PI downloaded all digitally recorded interviews and uploaded the data 
directly to the transcription company’s website (Verbal Ink). Data was uploaded on an 
ongoing basis as interviews were completed. Upon receipt of the transcripts, the PI 
verified the accuracy of transcription and removed all identifying information. 
Transcribed files were saved on a password-protected server known only to the PI and 
primary advisor. Files were then imported into QRS NVivo 10 for data management. The 
original digital recordings were destroyed after completion of the study.  
 
DATA ANALYSIS 
Participant survey data was analyzed using SAS version 9.3. Patient measures 
include: race, ethnicity, age, income, employment status, highest grade or years of 
education, marital status, number of dependent children, pre-pregnancy BMI, gestational 
age, diagnosed health conditions, self-rated health, breastfeeding intentions, quality and 
quantity of sleep, smoking behaviors, alcohol consumption, physical activity, and 
fruit/vegetable consumption. Variables were compared across races (Black and White) 
using independent t-tests (continuous variables) or chi-square tests (categorical variables) 





medical school, number of years in practice, number of years at current clinic, BMI, self-
rated health, quality and quantity of sleep, smoking behaviors, alcohol consumption, 
physical activity, and fruit/vegetable consumption. All statistical tests were performed at 
a .05 level of significance. 
Transcripts were examined for patterned responses within the data and key, 
overarching themes. The PI and a second person independently read and coded two 
patient transcripts and two provider transcripts, then met to compare and discuss 
similarities and differences in definitions and codes. This provided a form of analytic 
triangulation as it offered an opportunity for additional insights to emerge based on how 
two people viewed the same set of data (Patton, 2002).  After reaching consensus on each 
code’s definition and meaning, the inductive analysis method of “open coding” was 
utilized to develop a composite code list (Strauss & Corbin, 1998; Strauss & Corbin, 
1990). Open coding as defined by Strauss and Corbin is the analytic process through 
which concepts are identified and their properties and dimensions are discovered in data 
(1998). This is a commonly used approach in qualitative research, including studies 
examining patient and provider communication in the prenatal care setting (Duthie et al., 
2013; Stengel et al., 2012; Sword et al., 2012).  
Two composite code lists were developed, one for patients and one for providers. 
Each code list was organized to form an initial codebook draft. The patient and provider 
codebooks were entered separately into QRS NVivo 10 for computer assisted qualitative 
data management. To promote consistency, the PI coded all manuscripts and a second 





were revised as additional data was collected, and all transcripts were recoded to reflect 
these changes.  
Data saturation was reached after completion of the 30 patient and 11 provider 
interviews; therefore, no additional interviews were conducted. Data saturation was 
defined as the point in category development at which no new properties, dimensions, or 
relationships emerged during analysis (Strauss & Corbin, 1998). A theme was defined as 
20% or more of participants addressing a topic. This approach was successfully used in a 
prior qualitative study examining health behaviors in pregnant and postpartum women 
(Goodrich et al., 2013). Once patterns or themes were established through inductive 
analysis, a deductive approach was used to form hypotheses about the relationships 
between concepts. As the patient and provider interview guides were developed using the 
TPB, this may bias the participant answers towards this framework. However, using the 
proposed analysis method of “open coding” as described above allowed for the 




This study addressed two dissertation aims. Aim 3: Use the Theory of Planned 
Behavior to explore women’s beliefs regarding weight gain, physical activity, and 
nutrition in pregnancy and to examine if attitudes, subjective norms, and perceived 
behavioral control predict weight gain, physical activity, and nutrition intentions during 
pregnancy. Aim 4: To examine women’s report of provider counseling on weight gain, 





is associated with weight gain, physical activity, and nutrition intentions during 
pregnancy.  
 
AIM 3 QUESTION & HYPOTHESIS 
3.1 What are women’s behavioral, normative, and control beliefs towards weight gain, 
physical activity, and nutrition during pregnancy?  
3.2    Attitude will explain the greatest variation in weight gain, physical activity, and 
nutrition intentions, followed by perceived behavioral control, and subjective norm.   
AIM 4 QUESTIONS & HYPOTHESIS 
4.1.  What proportion of women report provider counseling on weight gain, physical 
activity, and nutrition during prenatal care visits? 
4.2.  Is provider counseling on weight gain, physical activity, and nutrition during 
pregnancy consistent with current guidelines? 
4.3. Report of provider counseling on weight gain, physical activity, and nutrition will 
be associated with more favorable weight gain, physical activity, and nutrition 
intentions during pregnancy. 
 
DESIGN 
 This study used a cross-sectional research design.  
 
PARTICIPANTS 
  Eligibility criteria for patients were: Black or White women, 20-30 weeks 





able to read English, initiated prenatal care ≤ 16 weeks gestation, and living in the United 
States or Canada. 
 
PROCEDURES 
The study survey was distributed and data collected via the Internet using the 
commercially available Internet-based survey company SurveyGizmo. An Internet-based 
approach was selected due to its broad potential reach and reduced participant burden. In 
2011, the U.S. Census Bureau found that 71.7% of households reported accessing the 
Internet with a home computer (U.S. Census Bureau, 2013). While household Internet 
usage varies by race, with 76.2% of White and 56.9% of Black households reporting 
home Internet use, it appears that these racial disparities are decreasing over time. For 
example, in 2000 the differences between household Internet use for White and Blacks 
was approximately 23%, in 2011 these differences decreased to 19%. Furthermore, 
respondents are able complete SurveyGizmo surveys from most mobile web browsers 
(i.e. smart phones). In 2013, approximately 56% of American adults reported owning a 
smartphone of some kind, with Blacks being significantly more likely than Whites to own 
a smartphone (64% vs. 53%) (Pew Research Center, 2013). Therefore, while an Internet-
based approach may limit generalizability of the findings to those with Internet access, 
the majority of the population has available Internet access through their home computer 
or smart phone. Furthermore, work computers and public access computers (e.g. 
libraries) will future increase access to those without home computers or smart phones.   
Participants were recruited to complete the survey through various mechanisms. 





were sent out through various listserves, and flyers were posted in prenatal clinics. The 
solicitation announcement described the purpose of the study and criteria for 
participation. Interested participants were invited to access a link that directed them to the 
survey.  
 After accessing the provided link to the survey, potential participants were 
directed to a screen that provided a more detailed description of the study.  Potential 
participants were asked to complete a brief screening form to verify eligibility. Those 
who did not meet the inclusion criteria were brought to a page stating they are not eligible 
to participate in the study and thanked them for their time. Eligible participants had the 
opportunity to enter a drawing to win 1 of 8 $50 Amazon gift certificates ($400 total) by 
entering their contact information. Upon completion of the survey, participants were 
thanked for their time and the PI’s contact information was provided to answer any 
questions or comments.  
 
MEASURES 
The survey developed for this study was informed by an extensive literature 
review and consisted of a demographic questionnaire, Likert-scale items, and open item 
response questions. Participants were given the opportunity to skip any questions they did 
not want to answer. The terms “exercise” and “healthy eating” were used in the 
participant surveys, as these are more understandable and recognized terms than 





Sociodemographics. Participants were asked to report their race, ethnicity, age, 
gestational age, highest grade or years of education, income level, employment status, 
marital status, parity and number of dependent children.  
Anthropometrics. Self-reported height and pre-pregnancy weight were used to 
calculate pre-pregnancy BMI. Self-reported weight is the most commonly used measure 
of pre-pregnancy weight and has shown to be both reliable and valid (Shin et al., 2014; 
Tomeo et al., 1999) 
Health Conditions. Participants were asked if they have been diagnosed with 
preeclampsia, gestational diabetes, or any other complications during this pregnancy.  
Intention. Participant intentions were assessed first to reduce social desirability 
bias.  Weight gain intentions were assessed using two different methods. Women were 
first asked how much weight they plan on gaining during pregnancy using a multiple-
choice question that listed ranges of weight gain in 5 pound increments. Finally, 
intentions were assessed with the statement “I plan on gaining between 25-35 / 15-25 / 
11-20 total pounds during this pregnancy,” using a seven-point Likert scale ranging from 
-3 (strongly disagree) to +3 (strongly agree). The weight range listed was determined by 
the participants’ pre-pregnancy BMI and corresponded to the 2009 IOM gestational 
weight gain guidelines (see Table 3.1). 
Physical activity and nutrition intentions were assessed using the statements “I 
plan on exercising at a moderate intensity for 150 minutes per week (e.g. 30 minutes per 
day, 5 days per week) during my pregnancy,” and “I plan on eating a healthy diet during 
my pregnancy,” using the same seven-point Likert scale. Participants read a short 





answering these questions. Intentions were assessed using the score on the 1-item 
question with a possible range of -3 to +3 for each health behavior. Higher scores indicate 
stronger intentions to meet weight gain, physical activity, and nutrition recommendations 
in pregnancy. 
Provider Recommendations. In three separate questions, participants were asked 
if a health care provider had discussed weight gain, exercise, or healthy eating with them 
since becoming pregnancy with a binary response (yes or no for each). If women selected 
yes for any of these questions, specific recommendations were assessed using an open-
ended response. For example, “How many pounds did your health care provider 
recommend that you gain during this pregnancy?” These questions were asked before 
participants are informed of the current recommendations to limit social desirability bias.  
Attitudes. Participant attitudes towards weight gain, physical activity, and 
nutrition recommendations were assessed using the following seven discrepant word 
pairs that have been commonly used in the existing literature: (1) bad-good, (2) useless-
useful, (3) foolish-wise, (4) harmful-beneficial, (5) unpleasant-pleasant, (6) boring-
interesting and (7) unenjoyable-enjoyable (Ajzen, 1991, 2002; Downs & Hausenblas, 
2003; Hausenblas et al., 2008). Participants first read a short description explaining the 
current weight gain, physical activity, and nutrition recommendations for women during 
pregnancy. They were then asked to respond to a statement by rating each of the word 
pairs listed above using a seven-point Likert scale ranging from -3 (bad, useless, foolish, 
harmful, unpleasant, boring, unenjoyable) to +3 (good, useful, wise, beneficial, pleasant, 
interesting, enjoyable). For example, “Exercising during my pregnancy for 150 minutes 





Consistent with the recommended TPB analytical procedures (Ajzen & Fishbein, 
1980; Montano & Kasprzyk, 2002), the direct measure of attitude for weight gain, 
physical activity and nutrition was assessed by summing the scores from the 
corresponding seven discrepant word pairs. Possible scores for each health behavior 
range from -21 to +21. Higher scores indicate a more positive attitude toward the 
corresponding health behavior.  
Behavioral Beliefs. Women’s behavioral beliefs (an indirect measure of attitude) 
toward weight gain, physical activity, and nutrition was explored using open-ended 
questions. More specifically, women were asked to list the advantages and disadvantages 
of gaining the recommended amount of weight, exercising regularly, and eating a healthy 
diet during pregnancy. For example, “Please list some of the advantages of gaining 25-35 
/ 15-25 / 11-20 pounds during pregnancy.” This statement was followed by “Please list 
some of the disadvantages of gaining 25-35 / 15-25 / 11-20 pounds during pregnancy.” 
The specific weight ranges listed in these questions were tailored to the participant based 
on their pre-pregnancy BMI.  
Subjective Norms. Subjective norms were assessed by asking participants what 
important others think about weight gain, physical activity, and nutrition in pregnancy. 
For example “Most people who are important to me think that I should exercise regularly 
during pregnancy.” A seven-point Likert scale ranging from -3 (strongly disagree) to +3 
(strongly agree) was used to assess subjective norms.  The direct measure of subjective 
norms was assessed using the score on the 1-item question with a possible range of -3 to 
+3 for each health behavior. Higher scores indicate greater perceived pressure to engage 





Normative Beliefs. Normative beliefs (an indirect measure of subjective norms) 
about weight gain, physical activity, and nutrition was explored using open-ended 
questions. Women were asked to list significant others who influence their health 
behaviors during pregnancy. For example, “Please list the individuals in your life who 
influence your eating behaviors during pregnancy.”   
Perceived Behavioral Control. Participants’ perceived behavioral control over 
meeting the recommendations for weight gain, physical activity, and nutrition in 
pregnancy was assessed in three ways for each health behavior. First, participants were 
asked how much control they have over their weight gain, physical activity, and eating 
habits during pregnancy using a seven-point Likert scale ranging from -3 (very little 
control) to +3 (complete control). For example, “How much control do you have over 
your weight gain during pregnancy?” The ease or difficulty of meeting these 
recommendations was assessed using a seven-point Likert scale ranging from -3 
(extremely difficult) to +3 (extremely easy). For example, “For you to gain between 25-
35 / 15-25 / 11-20 total pounds in pregnancy will be…” As stated above, the specific 
weight range listed in this question was tailored to the participant based on their pre-
pregnancy BMI.  Finally, women were asked if they can meet the recommendations for 
these health behaviors using a seven-point Likert scale ranging from -3 (strongly 
disagree) to +3 (strongly agree). For example, “If you wanted to, you can easily control 
how much weight you gain during this pregnancy.” Summing the scores from the three 
corresponding survey items assessed the direct measure of perceived behavioral control 
for each health behavior, with a possible range of -9 to +9.  Higher scores indicate higher 





Control Beliefs. Women’s control beliefs (an indirect measure of perceived 
behavioral control) of weight gain, physical activity, and nutrition were explored using 
open-ended questions. Participants were asked to list the factors that make it difficult or 
easier to engage in certain health behaviors. For example, “Please list some things that 
might make it difficult for you to exercise regularly during pregnancy.” This statement 
was followed by “Please list some things that might make it easier for you to exercise 
regularly during pregnancy.” The quantitative TPB scales that were measured in this 
study (attitude, subjective norm, perceived behavioral control, intention) can be found in 
Table 3.2.  
Weight gain. Women were asked to self-report their current weight using a 
continuous open-ended response. Pre-pregnancy weight was subtracted from current 
weight to determine weight gain at time of interview. Rate of weight gain was calculated 
based on current gestational age.  
Physical Activity. As in Study 1, the validated short form of the IPAQ was used to 
assess hours per week of moderate to vigorous intensity physical activity, walking, and 
sitting over the previous 7 days (Craig et al., 2003).  
Nutrition. As in Study 1, dietary intake of fruits and vegetables was estimated 
using the 2-item cup fruit and vegetable screener (Yaroch et al., 2012). 
Additional Measures. Self-rated health, smoking status, alcohol consumption, 
sleep habits, breastfeeding intentions, and major chronic health conditions were also 








The survey was accessible on the SurveyGizmo website until all incentive funds 
were used. Participant responses remained anonymous and data for completed surveys 
was encrypted through Secure Sockets Layer (SSL) and stored electronically by 
surveygizmo.com. All extracted data was saved on a password-protected server 
known only to the PI and primary advisor. After completion of the study, all data stored 
on surveygizmo.com was destroyed. Once the Amazon gift cards were distributed, the 
participant names and contact information were removed to deidentify the dataset. 
 
DATA ANALYSIS 
Basic descriptive analyses were conducted with SAS 9.3, including frequencies 
and means for key variables (sociodemographics, anthropometrics, health conditions, and  
behavioral outcomes). The distribution and skewness of all continuous variables were 
examined. Variables were compared across races (Black and White) using independent t-
tests (continuous variables) or chi-square tests (categorical variables) as appropriate. 
Intercorrelations between independent variables of interest were also examined. 
Question 3.1. Qualitative responses collected from 15 open-ended survey 
questions were content analyzed into themes to assess salient beliefs towards weight gain, 
physical activity, and nutrition in pregnancy. Data was organized by health behavior and 
then categorized further by belief type (behavioral, normative, or control beliefs) using a 
qualitative software package (QRS NVivo 10). As recommended for TPB guided content 
analysis, verbatim statements were placed in the following lists: (1) positive and negative 





influence the action, and (3) factors or situations that make it easier or more difficult to 
perform the action (Montano & Kasprzyk, 2002). To increase the validity of the analysis, 
the PI and a second rater independently read and coded a subset of response data. 
Discussion and consensus between the two raters guided the organization of the 
statements in each list into major themes. The PI coded all open-ended survey questions 
and the second rater reviewed a subset of questions to ensure codes were correctly 
applied. The codebook was revised as additional data was collected. The identified 
themes are presented in order, from those most frequently mentioned to those least 
frequently mentioned.  
Hypothesis 3.2. Pearson’s correlations examined the bivariate associations of 
behavioral intentions and the direct measures of attitude, subjective norm, and perceived 
behavioral control for each of the three health behaviors: weight gain, physical activity, 
and nutrition.  
Hierarchical regression analyses were used to examine the predictive utility of the 
TPB on behavioral intentions using recommended analytical procedures, (Ajzen, 1991). 
Construct entry order and grouping was based on the theoretical principles of the TPB 
and previous research (Ajzen, 1991; Downs & Hausenblas, 2003). The first model 
regressed weight gain intention (dependent variable) on attitude and subjective norm 
toward weight gain (block 1). The second model regressed weight gain intention on 
attitude, subjective norm, and perceived behavioral control (block 2). Using this same 
method, hierarchical regression analyses were repeated for physical activity and nutrition 
intentions. Interactions between race and the TPB constructs were tested individually. 





by the models and the unique variance explained by each independent variable was 
assessed. For each model, the variance inflation factors were computed as a 
multicollinearity diagnostic statistic to test the impact of multicollinearity among the 
covariates. 
Hypothesis 3.3. Associations between women’s report of provider counseling on 
weight gain, physical activity, or nutrition (yes or no) with women’s intentions toward 
the corresponding health behavior (7-point Likert scale) were assessed using Wilcoxon 
rank sum tests for non-parametric data. Pearson’s correlations examined the bivariate 
correlations of provider recommended weight gain in pounds with women’s intended 
weight gain in pounds as continuous variables. Chi-square tests also examined 
associations between provider recommended weight gain and women’s intended weight 
gain as categorical variables. 
The 2009 IOM guidelines were used to define whether women’s report of provider 
weight gain advice and women’s self-reported intended weight gain were correct or not 
according to these guidelines (Institute of Medicine and National Research Council, 
2009). Based on pre-pregnancy BMI categories, provider advice on weight gain was 
further categorized in the following groups: below, within, or exceeding IOM guidelines. 
Similarly, women’s weight gain intentions were categorized into the following groups: 
below, within, or exceeding IOM guidelines. Associations between provider 
recommended weight gain (independent variable) and women’s intended weight gain 
(dependent variable) were also assessed using both linear and logistic regression models 





Power. Based on regression models with three and four predictor variables, power 
of 0.80, alpha of .05, and a medium effect size (ES d = 0.56), the sample size required to 
test the hypothesis that the population multiple correlation equals 0 to 0.2 is 84 
participants (Green, 1991). A medium effect size was conservatively estimated based off 
two meta-analytic reviews of the TPB and exercise literature, which reported medium to 
large effect size relationships for intention-attitude (ES d = 1.22), intention-subjective 
norm (ES d = 0.56), and intention-perceived behavioral control (ES d = 0.97) (Hagger et 
al., 2002; Hausenblas et al., 1997). If we estimate that 60% of those who initiate 
participation will complete the survey, then a minimum of 140 women were needed to 








Figure 3.1: Patient Perceptions and Intentions toward Weight Gain, Physical Activity and 
Nutrition in Pregnancy and Role of the Health Care Provider 
 








Figure 3.2: Provider Perceptions and Intentions toward Weight Gain, Physical Activity 
and Nutrition Counseling in Prenatal Care 
 
Note: PA = Physical Activity; IOM = Institute of Medicine; ACOG = American College 








Table 3.1: 2009 Institute of Medicine Recommendations for Total and Rate of Weight 






Total Weight Gain 
Range (lbs) 
Rates of Weight Gainb 
2nd and 3rd Trimester 
(Mean Range in 
lbs/week) 
Underweight <18.5 28-40 1 
(1-1.3) 
Normal weight 18.5-24.9 25-35 1 
(0.8-1) 





≥30 11-20 0.5 
(0.4-0.6) 
 
aRecommendations for weight gain differ by pre-pregnancy BMI to increase the 
percentage of women who have appropriate for gestational age (2.5-4.0 kg) infants 
(Institute of Medicine and National Research Council, 2009).  







Table 3.2: Summary of Scales Used to Quantify Hypothesized Constructs from the 
Theory of Planned Behavior 
 
 Scale Definition of what scale is measuring # of items 
in scale 
Weight Gain 
 Attitude Beliefs toward weight gain recommendations  7 
 Subjective Norm Perceived social pressure to gain the 
recommended amount of weight 
1 
 PBC Perceived ease/difficulty of gaining the 
recommended amount of weight 
3 
 Intention Weight gain goal 2 
Physical Activity  
 Attitude Beliefs toward physical activity 
recommendations 
7 
 Subjective Norm Perceived social pressure to be physically 
active 
1 
 PBC Perceived ease/difficulty of being physically 
active  
3 
 Intention Physical activity plan 1 
Healthy Eating 
 Attitude Beliefs toward nutrition recommendations 7 
 Subjective Norm Perceived social pressure to eat healthy diet 1 
 PBC Perceived ease/difficulty of healthy eating  3 
 Intention Healthy eating plan 1 
 






CHAPTER FOUR  
 
AFRICAN AMERICAN AND WHITE WOMEN’S PERCEPTIONS OF WEIGHT 









                                                        







Objective: To describe African American (AA) and White women’s perceptions of 
weight gain, physical activity, and nutrition during pregnancy and to explore differences 
in perceptions by race.  
Design: Qualitative interview study. 
Setting: Two Ob/Gyn clinics in Columbia, South Carolina. 
Participants: Thirty pregnant women (15 AA, 15 White) between 20-30 weeks 
gestation, equally represented across pre-pregnancy BMI categories (10 normal weight, 
10 overweight, and 10 obese).  
Findings: White women more frequently described intentions to meet weight gain, 
physical activity, and dietary guidelines in pregnancy than AA women. AA women were 
more concerned with inadequate weight gain while White women more commonly 
expressed concerns about excessive weight gain. More White women discussed the 
importance of physical activity for weight management. Regardless of race, few women 
described risks of excessive weight gain or benefits of physical activity as it relates to the 
baby’s health. The primary cited barrier of healthy eating was the high cost of fresh 
produce.  
Key conclusions and implications for practice: Several knowledge gaps as well as race 
differences were identified in women’s perceptions and intentions toward weight gain, 
physical activity, and nutrition during pregnancy. Future interventions should seek to 
educate women about common misperceptions. It may be necessary to culturally tailor 







The high and increasing prevalence of women who enter pregnancy overweight or 
obese is a major public health concern. Approximately 75% of Non-Hispanic Black 
women and 50% of Non-Hispanic White women of childbearing age are overweight or 
obese (Flegal et al., 2012). The increasing trend in pre-pregnancy BMI seems to parallel 
the increasing trend of excessive gestational weight gain, with up to 50% of women 
exceeding the Institute of Medicine (IOM) weight gain guidelines during pregnancy 
(Institute of Medicine, 2007; Olson, 2008; Simas et al., 2011).  
Excessive gestational weight gain is associated with many adverse health 
outcomes, including an increased risk of gestational diabetes, preeclampsia, cesarean 
delivery, macrosomia, and new or persistent overweight or obesity in the mother 
(Guelinckx et al., 2008; Hernandez, 2012; Nehring et al., 2011). Evidence also suggests 
an association between excessive gestational weight gain and future overweight and 
obesity in the offspring (Oken et al., 2008; Olson et al., 2009). Given the high prevalence 
of excessive weight gain and the adverse health implications for both mother and child, 
there is a clear need for effective gestational weight gain interventions.  
A growing body of literature has examined the efficacy of interventions to limit 
gestational weight gain. Interventions have included dietary counseling, physical activity 
promotion, weight gain tracking charts, as well as behavioral change strategies 
(Muktabhant et al., 2012; Thangaratinam et al., 2012). Overall, results have been modest 
and there is substantial heterogeneity across studies. A Cochrane review including 27 
randomized controlled trials and semi-randomized trials concluded there was insufficient 





in part due to the small observed effect sizes (Muktabhant et al., 2012). In order to 
develop more effective gestational weight gain interventions, it is first necessary to better 
understand women’s perceptions of weight gain and related behaviors during pregnancy.  
Few studies have examined women’s attitudes toward weight gain, physical 
activity, or nutrition in pregnancy. Some evidence suggests that there is a general lack of 
knowledge of the risks of excessive weight gain (Brooten et al., 2012; Groth & Kearney, 
2009; Groth et al., 2012). Other studies have identified misperceptions about the risks and 
benefits of exercise during pregnancy (Evenson & Bradley, 2010; Goodrich et al., 2013). 
While it appears the health benefits of proper nutrition are better understood, women 
consistently cite many barriers to healthy eating (Goodrich et al., 2013; Sui et al., 2012). 
Some data also suggest there may be race differences in how women view these topics, 
particularly for weight gain and exercise (Brooten et al., 2012; Evenson & Bradley, 2010; 
Groth & Kearney, 2009; Groth et al., 2012; Sui et al., 2012). However, research 
examining race differences in women’s perceptions is limited and warrants further 
investigation.  
The Theory of Planned Behavior (TPB) was developed to predict and explain 
behaviors and serves as a framework for behavior change interventions (Ajzen, 1985, 
1991). This theory posits that attitudes, subjective norms, and perceived behavioral 
control influence behavioral intentions and thus behaviors. This theory has been used 
extensively in research examining health behaviors such as physical activity and diet 
(McEachan et al., 2011; Symons Downs & Hausenblas, 2005), and has also been used in 
pregnant populations (Downs & Hausenblas, 2003). The TPB is therefore well suited to 





The aim of the current study is to use the TPB framework to describe African 
American and White women’s perceptions of weight gain, physical activity, and nutrition 
during pregnancy using qualitative methods and to explore differences in perceptions by 




A total of 30 patients were recruited from two obstetrics and gynecology 
(Ob/Gyn) clinics in Columbia, South Carolina to take part in qualitative interviews from 
June-August, 2014. Patients were recruited using flyers posted in the clinics and via in-
person recruitment during a prenatal visit. Eligibility criteria for patients include: African 
American or White women, 20-30 weeks gestation, singleton pregnancy, pre-pregnancy 
BMI of 18.5-45.0 kg/m2, 18-44 years old, and initiated prenatal care ≤ 16 weeks 
gestation. Five African American and five White women were recruited who were 
normal weight, overweight, and obese, respectively, in order to better represent the views 
of women resembling the general South Carolina population.  
Interview Guide 
An interview guide was developed using the TPB to assess women’s perceptions 
of weight gain, physical activity, and healthy eating during pregnancy. The guide 
addressed the following areas: (1) weight gain, physical activity, and dietary intentions 
during pregnancy; (2) personal beliefs toward weight gain, physical activity, and healthy 
eating during pregnancy, including perceived advantages and disadvantages; (3) beliefs 





pregnancy, and (4) perceptions of current weight gain, physical activity, and nutrition 
guidelines during pregnancy, including barriers and facilitators to meeting guidelines. 
Sample questions are included in Table 4.1.  
Behavioral intentions were assessed before women were informed of guidelines to 
limit social desirability bias. Women were then provided with a verbal and written 
description of the current weight gain, physical activity, and nutrition guidelines during 
pregnancy in order to assess perceptions of these guidelines. Weight gain 
recommendations were based on the 2009 IOM guidelines and were tailored based on the 
woman’s pre-pregnancy body mass index (BMI). It is recommended that normal weight 
women (BMI 18.5-24.9 kg/m2) gain 25-35 pounds in pregnancy, overweight women 
(BMI 25.0-29.9 kg/m2) gain 15-25 pounds, and obese women (BMI ≥ 30.0 kg/m2) gain 
11-20 pounds (Institute of Medicine and National Research Council, 2009). Physical 
activity recommendations during pregnancy were based on the 2008 Physical Activity 
Guidelines for Americans, or 150 minutes of moderate to vigorous intensity physical 
activity per week (U.S. Department of Health and Human Services, 2008). Nutrition 
recommendations were based on the 2010 Dietary Guidelines for Americans (U.S. 
Department of Agriculture and U.S. Department of Health and Human Services, 2010). 
Specifically, women were told that a healthy diet includes plenty of fruits and vegetables, 
low fat dairy products, protein, fiber, and whole wheat breads and pastas instead of 
refined grains like white bread, rice, and pasta. It also recommended women to watch 







Additional Measures  
Participants completed an interviewer-administered survey following the 
interview. Sociodemographic measures included: age, highest grade or years of 
education, income level, employment status, marital status, and parity. Self-rated health, 
fruit and vegetable consumption, smoking status, and major chronic health conditions 
were also assessed. Physical activity was measured using the validated short form of the 
International Physical Activity Questionnaire (IPAQ) (Craig et al., 2003; Ekelund et al., 
2006). Respondents were categorized as low, moderately, or highly active. 
Data Collection and Analysis  
All interviews were conducted at the two Ob/Gyn clinics or the participants’ 
home. Interviews were audio-recorded and transcribed using a professional transcription 
service. A study investigator verified accuracy of transcription. Transcripts were 
examined for patterned responses within the data and key, overarching themes. To 
increase validity, the first author (KW) and a second person independently read and 
coded two transcripts, then met to compare and discuss similarities and differences in 
definitions and codes. After reaching consensus on each code’s definition and meaning, 
the inductive analysis method of “open coding” was utilized to develop a composite code 
list (Strauss & Corbin, 1998; Strauss & Corbin, 1990).  
A code list was developed and organized to form an initial codebook draft. The 
codebook was entered into QRS NVivo 10 for computer assisted qualitative data 
management. To promote consistency, one investigator coded the manuscripts and a 
second person reviewed the codes to verify they were correctly applied. The two 





to reflect these changes. A theme was defined as 20% or more of participants addressing 
a topic (6 patients). Differences by race were also examined across themes, and noted 
when there was a 20% response difference (n=3). Palmetto Health and the University of 
South Carolina Institutional Review Boards approved all study protocols.  
Results: 
Patient characteristics  
 Patient characteristics can be found in Table 4.2. A total of 30 patients were 
interviewed (15 AA, 15 White) with equal representation across pre-pregnancy BMI 
categories (10 normal weight, 10 overweight, 10 obese). Participants averaged 26.6 ± 5.7 
years of age (range 18.0-41.0). Approximately 50% of patients had a high school 
education or less, reported a household income below $15,000 per year, and were 
currently unemployed. White women were more likely to report their health as excellent 
or very good as compared to African American women (p=0.027). There were no other 
race differences in participant characteristics. Patient interviews averaged 38.5 ± 8.8 
minutes (range 28.0-65.0).  
Perceptions of Pregnancy Weight Gain  
As seen in Table 4.3, 43% of women reported an intended weight gain within the 
IOM guidelines (n=13; 5 AA, 8 White), 37% above recommendations (n=11; 5 AA, 6 
White), and 17% below recommendations (n=5; 4 AA, 1 White). One African American 
participant stated she did not have a target weight gain. When examining weight gain 
intentions by pre-pregnancy BMI category, more overweight (n=6) and obese women 
(n=5) cited an intended weight gain above guidelines as compared to normal weight 





 After viewing the IOM weight gain guidelines, the majority of women agreed 
with the recommendations for their pre-pregnancy BMI (n=19; 8 AA, 11 White). 
However, 11 women disagreed with the guidelines (7 AA, 4 White), with nine stating the 
recommendations were too low and two stating they were too high. All women who said 
recommendations were too low were overweight (n=4) or obese (n=5). For example, after 
hearing the recommended weight gain was 11-20 pounds for her pre-pregnancy BMI, a 
participant said “I disagree. I just feel like if you're healthy and your baby is healthy it 
shouldn't matter how much you weigh or how much you gain just as long as the baby's 
healthy and you're healthy too. I mean I hope that people don't try to starve themselves 
while they're pregnant, but if you're okay and the baby is okay I think weight gain 
shouldn't be an issue”(AA, obese, age 27). 
The most commonly cited advantages of appropriate pregnancy weight gain were 
discussed in relationship to benefits for the baby (n=26; 13 AA, 13 White). More 
specifically, women stated that appropriate weight gain would lead to a healthy baby 
(n=19; 9 AA, 10 White), positively influence the size of the baby (n=11; 6 AA, 5 White) 
and reduce the risk of complications for the infant (n=6; 4 AA, 2 White). For example, 
one participant stated healthy weight gain would lead to “good birth weight for the baby. 
You don’t want a baby that’s underweight for the baby’s health, but you also don’t want 
a baby that’s too large, especially for concerns at delivery” (White, normal weight, age 
30). The majority of women also discussed personal benefits of appropriate weight gain 
(n=22; 11 AA, 11 White). For example, women said healthy weight gain would benefit 
their own health (n=7; 3 AA, 4 White), and many stated it would be easier to lose the 





All women discussed how excessive pregnancy weight gain would negatively 
impact their personal health. Some women specifically discussed the risk of diabetes, 
high blood pressure, or heart disease (n=17; 8 AA, 9 White). Women also stated it would 
be difficult to lose the weight in the postpartum period (n=12; 5 AA, 7 White), and 
discussed how excessive weight gain makes it more challenging to maintain an active 
lifestyle (n=9; 2 AA, 7 White). Less than half of women discussed negative outcomes for 
their child as a result of excessive pregnancy weight gain (n=12; 6 AA, 6 White). Women 
said excess weight gain would increase the risk of health complications for the baby 
(n=10; 5 AA, 5 White) and lead to a larger baby (n=7; 4 AA, 3 White). Without 
prompting, only eight women described negative outcomes for the baby as a result of 
excessive pregnancy weight gain. An additional four women discussed disadvantages for 
the baby after prompting, and seven women stated they did not know of any 
disadvantages of high weight gain as it related to the baby’s health.   
 When asked who influences their pregnancy weight gain, women most commonly 
listed their doctor (n=14; 8 AA, 6 White), themselves (n=12; 3 AA, 9 White), partner 
(n=8; 3 AA, 5 White), and mother (n=7; 4 AA, 3 White). When asked whose advice they 
most value and trust about pregnancy weight gain, the majority of women stated their 
doctor (n=20; 10 AA, 10 White). For example, one participant stated she trusted her 
doctor’s advice on pregnancy weight gain because “for one, they went to school for it. 
And also, I feel like they've been doing it for so long and they see a wide variety of cases, 
that ideally they know what to do, what not to do, and warning signs of what's too much, 
too little, or what's right. And they have tips, probably, of what to do to get you at your 





 When discussing barriers to appropriate weight gain, the majority discussed 
factors that made it difficult to avoid excessive weight gain (n=22; 9 AA, 13 White). Poor 
dietary habits (n=7; 3 AA, 4 White) and cravings (n=6; 2 AA, 4 White) were commonly 
cited barriers to appropriate weight gain. Lack of exercise was discussed as a barrier to 
appropriate weight gain in White women only (n=5). Some women also cited factors that 
would make it difficult to gain adequate weight gain in pregnancy (n=9; 7 AA, 2 White), 
including nausea, food aversions, and lack of appetite. When discussing what would help 
them meet weight gain recommendations, the majority of women discussed factors that 
would keep them from gaining too much weight in pregnancy (n=26; 13 AA, 13 White), 
including: eating a healthy diet (n=17; 9 AA, 8 White), exercise (n=13; 5 AA, 8 White), 
and portion control (n=7; 5 AA, 2 White).  
Perceptions of Physical Activity during Pregnancy 
 Women were asked to describe their plans for exercise during the rest of their 
pregnancy before viewing the current physical activity guidelines. Less than half of 
women described a plan sufficient to meet guidelines (n=13; 5 AA, 8 White). Half of 
women stated they intended to exercise during their pregnancy but reported insufficient 
duration to meet guidelines. For example, “I plan to walk at least two to three days a 
week for a half an hour” (White, obese, age 32). Two African American participants said 
they had no intentions to exercise during their pregnancy.  When examining intentions by 
pre-pregnancy BMI, more normal weight women discussed an exercise plan that met 
current guidelines (n=6) compared with overweight (n=3) or obese (n=4) women.   
 After viewing the physical activity guidelines, the majority of women thought the 





participant stated “That’s something that anybody should be able to do” (African 
American, obese, age 18). Four women disagreed with the recommendations, citing that 
it was too much activity during pregnancy. For example, one participant said “It could be 
healthy, but in a way it wouldn’t be because too much work and too much activity while 
you’re pregnant could put a strain on you” (AA, normal weight, age 22).   
 When discussing advantages of exercise, a large percentage of women said that 
exercise during pregnancy would help with labor and delivery (n=21; 10 AA, 11 White). 
For example, one participant said, “Well I know they say if you walk a lot, it’ll help you 
have a much easier labor. I’m for anything that’s going to make it easy” (AA, obese, age 
41). Women also discussed how exercise improves their personal health (n=11; 6 AA, 5 
White), and the health of the baby (n=10; 5 AA, 5 White).  
 When discussing the risks or disadvantages of exercise, the majority cited risks to 
themselves (n=20; 7 AA, 13 White) and their baby (n=19; 9 AA, 10 White). When 
discussing personal risks, women talked about the possibility of injury (n=9; 2 AA, 7 
White) and how doing too much may strain your body (n=8; 3 AA, 5 White). “You know 
that your joints and ligaments are stretching out and preparing for labor and 
delivery…so it’s definitely easier to strain muscles, to sprain things, to pull things” 
(White, normal weight, age 28). Women also discussed how too much exercise might 
lead to preterm labor (n=11; 6 AA, 5 White). Seven women stated that exercise could 
hurt the baby (1 AA, 6 White).  
 When asked who influences their exercise during pregnancy, almost half of 
women stated themselves (n=14; 4 AA, 10 White), followed by their partner (n=13; 7 





most valued or trusted during pregnancy, twelve women cited their doctor (5 AA, 7 
White).  
  The most commonly discussed barrier to exercise was the weather being too hot 
(n=8; 2 AA, 6 White), followed by lack of motivation (n=7; 6 AA, 1 White), and lack of 
time (n=6; 2 AA, 4 White). While not considered themes, many other barriers were 
discussed, including: existing health problems, not feeling well, swollen feet, fatigue, 
lack of access to facilities, and lack of social support. Women most commonly stated that 
social support would help them exercise regularly during pregnancy (n=14; 8 AA, 6 
White). Other discussed enablers to exercise included having access to facilities, exercise 
classes for pregnant women, cooler weather, and more time.   
Perceptions of Nutrition during Pregnancy 
 All participants stated that they wanted to eat a healthy diet during pregnancy. 
However, when asked to describe the types of foods they plan on eating during their 
pregnancy, one-third of women described a diet that did not meet dietary guidelines 
(n=10; 8 AA, 2 White), primary due to the high reported consumption of unhealthy fast 
foods (n=7; 7 AA, 0 White). More obese women (n=6) described a diet that did not meet 
dietary guidelines as compared to normal weight (n=2) or overweight (n=2) women. 
Many women also described positive changes they had made in their diet since becoming 
pregnant, including increasing consumption of fruits and vegetables (n=29; 15 AA, 14 
White), and eating less fried foods (n=9; 7 AA, 2 White).  
 After hearing a description of general healthy eating practices consistent with the 
USDA dietary guidelines, the majority of women said the recommendations were 





recommendations also said these guidelines were hard to follow (4 AA, 3 White). For 
example, “I think that’s a great diet for not being pregnant as well, and I think that’s 
perfect for me, if I could just do it all the time, but I do crave sweets” (White, overweight, 
age 26).  
 When discussing advantages of healthy eating, all women discussed positive 
effects for their baby. Women commonly said healthy eating would lead to a healthy 
baby (n=21; 11 AA, 10 White) and help with the baby’s growth and development (n=11; 
4 AA, 7 White). The majority of women also discussed how eating a healthy diet would 
directly benefit themselves (n=28; 14 AA, 14 White). For example, women said a healthy 
diet would lead to a healthy mom (n=16; 9 AA, 7 White) and result in appropriate weight 
gain (n=11; 6 AA, 5 White).  
When discussing disadvantages of unhealthy eating during pregnancy, almost all 
women discussed negative health consequences for themselves (n=29; 14 AA, 15 White). 
Women most commonly discussed how unhealthy eating practices would lead to 
excessive weight gain (n=14; 3 AA, 11 White), increase the risk of health complications 
(n=13; 6 AA, 7 White), and more generally make them unhealthy (n=11; 5 AA, 6 White). 
For example, “You can gain way too much weight, which is going to make you unhappy 
and unhealthy. Can give you high blood pressure, the hypertension, preeclampsia. You 
can get the diabetes from it. It’s a very long list of things you can get from a really bad 
diet while you’re pregnant” (White, obese, age 26). The majority of women also 
discussed disadvantages of unhealthy eating for the baby (n=25; 11 AA, 14 White). For 
example, women stated an unhealthy diet would lead to an unhealthy baby (n=10; 4 AA, 





 Women most commonly named themselves as having the biggest influence over 
their eating habits during pregnancy (n=16; 6 AA, 10 White), followed by their partner 
(n=13; 7 AA, 6 White), and doctor (n=11; 5 AA, 6 White). When asked whose advice 
women most value or trust, 60% cited their doctor (n=18; 10 AA, 8 White). While not 
considered a theme, five women stated they most valued the advice of their mother (4 
AA, 1 White).   
 When asked to describe barriers to healthy eating, 10 women discussed cost or 
lack of access (4 AA, 6 White). “In a perfect world this would be good for a family who 
has the financial income. But for a person that don’t have financial income to eat like 
this, that won’t happen. I mean it’s very expensive to eat healthy” (AA, overweight, age 
32). Other commonly cited barriers were the negative influence of others (n=8; 4 AA, 4 
White), taste preference for unhealthy options (n=8; 5 AA, 3 White), and cravings (n=7; 
3 AA, 4 White).  
Factors that would help women meet dietary guidelines include having increased 
access to healthy foods (n=9; 5 AA, 4 White). Women also cited social support (n=8; 3 
AA, 5 White), more knowledge about healthy foods (n=8; 4 AA, 4 White), and having 
motivation or willpower for the sake of their child (n=6; 4 AA, 2 White) as enablers to 
healthy eating. “The reason why I say willpower is because right now I have willpower 
for my child, because like I said I want her to come into this world, at least have a 
fighting chance to come out and, you know, have her own eating habits instead of me 








This study described African American and White women’s perceptions of weight 
gain, physical activity, and nutrition during pregnancy. The majority of women had 
positive perceptions of weight-related guidelines during pregnancy, although fewer 
expressed intentions to meet these guidelines. Commonly discussed beliefs about 
physical activity and healthy eating were similar to those reported in non-pregnant 
populations (Downs & Hausenblas, 2005; Eikenberry & Smith, 2004; White et al., 2007), 
with some pregnancy specific beliefs. We found several notable differences in women’s 
perceptions and intentions toward weight gain, physical activity, and nutrition by race.  
Less than half of women reported an intended weight gain within IOM guidelines, 
with more African American women discussing a target weight gain outside guidelines. 
African American women were also more likely to disagree with the weight gain 
guidelines, often reporting they were too low or restrictive. Overall, it appears that White 
women were more concerned with excessive weight gain, while African American 
women were more concerned with inadequate weight gain. These differences in 
perceptions toward pregnancy weight gain are congruent with findings from several large 
U.S. studies that reported higher rates of excessive weight gain in White women and 
higher rates of inadequate weight gain African American women (Headen et al., 2012). It 
appears that the African American women in our study were aware of the risks of 
inadequate gain, but there was a knowledge gap regarding the risks of excessive weight 
gain. Brooten and colleagues also found that African American women perceive low risk 
of excessive pregnancy weight gain and high perceived risk of inadequate gain (Brooten 





Regardless of race, few women identified excessive weight gain as a risk factor to 
the baby. Other qualitative studies examining perceptions of excessive weight gain have 
also reported that knowledge of neonatal risks is low (Groth et al., 2012; Herring et al., 
2012; Sui et al., 2012). Infants born to mothers with excessive weight gain are at 
increased risk for many health complications, including low 5-minute Apgar scores, 
hypoglycemia, large for gestational age, and future overweight or obesity as compared 
with women who gain within the recommended guidelines (Olson et al., 2009; Stotland et 
al., 2006; Vesco et al., 2011). It is critical that women understand how excessive 
pregnancy weight gain can adversely impact the short and long term health of their child.  
Knowledge of the benefits of healthy eating for the infant was high; however, 
only one-third of women discussed health benefits of physical activity for the infant. 
Evidence suggests that physical activity has many positive health benefits to the fetus that 
extend into childhood and possibly adulthood via fetal programming (Barker et al., 
1989). Physical activity in pregnancy enhances placental functional capacity, circulation, 
and gas exchange, all of which increase nutrient delivery to the fetus (Clapp et al., 2000).  
Women who are active during pregnancy are at lower risk of large-for-gestational age 
infants (Mudd et al., 2013) and these beneficial effects on the child’s weight status persist 
into early childhood (Mattran et al., 2011). Interventions should seek to increase 
awareness about the benefits of physical activity for the baby.  
More White women reported intentions to meet physical activity guidelines as 
compared to African American women. White women also discussed the importance of 
exercise in the context of weight management with greater frequency than African 





pregnant women perceive exercise, with White women being more likely to agree that 
moderate intensity exercise can benefit the health of the mother and should be done 3 or 
more times per week as compared to African American women (Evenson & Bradley, 
2010). Interestingly, White women in our study more commonly stated that exercise 
could lead to injury or hurt the baby as compared to African American women. However, 
it does not appear that this perception limited women’s intentions to be active.  
 When describing the diet they intended to eat during their pregnancy, African 
American women were less likely to report a diet consistent with dietary guidelines as 
they commonly reported consumption of unhealthy fast foods, specifically fried foods. 
This is consistent with a recent report using data from the National Health and Nutrition 
Examination Survey, where consumption of calories from fast food was significantly 
greater in non-Hispanic Blacks as compared to non-Hispanic Whites (Fryar & Ervin, 
2013). This is concerning as frequent fast food intake is associated with higher energy 
and fat intake and lower intake of healthful nutrients (Bowman & Vinyard, 2004; 
Paeratakul et al., 2003). It may be particularly beneficial to emphasize the importance of 
limiting fast food intake in interventions with African American women.  
Women discussed themselves as well as their doctor, partner, and mother as 
influencing their weight gain, physical activity, and nutrition during pregnancy. More 
women discussed their doctor as influencing their weight gain, followed by their diet. 
Interestingly, few women discussed their doctor as influencing their exercise during 
pregnancy. This may indicate that providers are not discussing exercise with their 
prenatal patients, or not counseling women in a way that is meaningful. Other qualitative 





during pregnancy (Ferrari et al., 2013; Stengel et al., 2012). White women were more 
likely to cite themselves as influencing their weight gain and exercise, while African 
American women more frequently discussed their mothers as influencing their exercise 
and dietary behaviors. It may be more effective to involve family members, particularly 
mothers in lifestyle interventions targeting African American women during pregnancy.  
Study findings have important intervention implications. First, there appears to be 
a lack of awareness of the risks of excessive weight gain for the baby and benefits to the 
baby of physical activity. Data suggests that pregnant women are highly motivated to 
engage in behaviors that protect the fetus and avoid those that may cause harm (Groth & 
Kearney, 2009; McBride et al., 2003). Interventions should seek to increase women’s 
understanding of how weight gain and physical activity can directly impact the health of 
the fetus.  Second, it appears there are differences by race in women’s perceptions and 
intentions toward weight gain, physical activity, and healthy eating. It may be necessary 
to develop culturally tailored gestational weight gain interventions to optimize outcomes.  
 A major strength of this study is the use of qualitative methods, which provides 
rich data that could not be captured through a quantitative survey. We also explored 
women’s perceptions of three distinct topics: weight gain, physical activity, and nutrition. 
This contributes to the literature as few studies have examined women’s perceptions of 
all three of these importantly related topics. Finally, we examined race differences in 
women’s perceptions, something that is notably absent from the existing literature.  
While this study contributes novel findings to the literature, several limitations 
must be noted. We recruited from two clinics in South Carolina that primarily serve 





that patients who took part in this study were more interested in weight gain and related 
topics. All information was self-reported and therefore subject to recall and social 
desirability bias. Finally, we had a relatively small sample size to examine differences in 
perceptions by race, therefore study findings should be interpreted with caution.  
In summary, this study described women’s perceptions of weight gain, physical 
activity, and nutrition during pregnancy. We identified several gaps in knowledge as well 
as race differences in perceptions and intentions toward weight-related behaviors. This 
may warrant the development of culturally tailored gestational weight gain interventions 
to better meet the specific needs of women during pregnancy. Future studies are needed 
using larger sample sizes to further investigate race differences in women’s perceptions 
of weight gain, physical activity, and diet during pregnancy.  
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Table 4.1: Sample Questions from Interview Guide 
 
Topics Sample questions 
Weight Gain  
Intentions How much total weight do you plan on gaining during this 
pregnancy? 
Attitude What are some good things that could happen if you gain a 
healthy amount of weight during pregnancy? What are some bad 
things that could happen if you gain too much weight during this 
pregnancy? 
Subjective Norm Who influences how you think about your pregnancy weight 
gain? Whose advice or opinion about pregnancy weight gain do 




What do you think about the weight gain guidelines? What could 
make it hard for you meet these guidelines during this pregnancy? 
What could help you meet these guidelines during this 
pregnancy? 
Physical Activity  
Intentions What plans do you have to exercise during the rest of your 
pregnancy, if any? 
Attitude What are some good things that could happen if you exercise 
during your pregnancy? What are some risks or bad things that 
could happen if you exercise during your pregnancy? 
Subjective Norm Who influences your exercise behaviors during pregnancy? 
Whose advice or opinion about exercise during pregnancy do you 




What do you think about the exercise guidelines? What could 
make it hard for you meet these exercise guidelines during this 
pregnancy? What could help you meet these exercise guidelines 
during this pregnancy? 
Nutrition   
Intentions What type of diet do you plan on eating during this pregnancy? 
Attitude What are some good things that could happen if you eat a healthy 
diet during pregnancy? What are some bad things that could 
happen if you eat an unhealthy diet during pregnancy? 
Subjective Norm Who influences your nutrition behaviors during pregnancy? 
Whose advice or opinion about nutrition during pregnancy do you 




What do you think about the nutrition guidelines? What could 
make it hard for you meet these nutrition guidelines during this 
pregnancy? What could help you meet these nutrition guidelines 






Table 4.2: Participant Characteristics  
 
Characteristic  All (N=30) AA (N=15) White (N=15) p-valuea 
 N % N % N %  
Marital Status        0.427 
Single 21 70.0 12 80.0 9 60.0  
Married  9 30.0 3 20.0 6 40.0  
Educationb       0.068 
< HS graduate 5 16.7 4 26.7 1 6.7  
HS graduate or GED 10 33.3 6 40.0 4 26.7  
Some college 10 33.3 4 26.7 6 40.0  
College graduate 5 16.7 1 6.7 4 26.7  
Employment Status       0.464 
Employed  14 46.7 6 40.0 8 53.3  
Unemployed  16 53.3 9 60.0 7 46.7  
Annual household 
incomec  
      0.096 
< $15,000 15 50.0 9 64.3 5 33.3  
$15,000-$24,999 5 17.2 3 21.4 2 13.3  
$25,000-$49,999 4 13.8 0 0.0 4 26.7  
> $50,000 6 20.7 2 14.3 4 26.7  
Parityd       0.717 
0 17 56.7 8 53.3 9 60.0  
1 6 20.0 3 20.0 3 20.0  
≥ 2  7 23.3 4 26.7 3 20.0  
Self-Rated Healthe        
Excellent  2 6.7 0 0.0 2 13.3 0.027 
Very good 13 43.3 4 26.7 9 60.0  
Good 13 43.3 9 60.0 4 26.7  
Fair 2 6.7 2 13.3 0 0.0  
Physical Activityf        0.450 
Low Active 8 24.2 3 20.0 2 13.3  
Moderately Active 6 18.2 1 6.7 5 33.3  
Highly Active 19 57.6 11 73.3 8 53.3  
Fruit & Vegetable Intake       0.456 
< 5 servings/day 12 40.0 7 46.7 5 33.3  
≥ 5 servings/day 18 60.0 8 53.3 10 66.7  
Smoking         
Before pregnancy 15 50.0 7 46.7 8 53.3 0.715 
During pregnancy 7 23.3 2 13.3 5 33.3 0.195 
Chronic Health 
Conditions 


























Abbreviations: AA = African American, HS = High School, BMI = Body Mass Index 
aDifferences by race in participant characteristics were tested using chi-square, fisher’s 
exact tests, or t-tests as appropriate (p<.05). 
bFor statistical analyses, education was categorized as HS graduate or less and some 
college or more. 
cAnnual household income was categorized as <$15,000 or ≥15,000. 
dParity was categorized as nulliparous or parous. 
eSelf-rated health was categorized as excellent/very good or good/fair. 
fPhysical activity was categorized as low/moderate or high.  
 
  




























Table 4.3: Women’s Perceptions of Weight Gain, Physical Activity, and Nutrition during 
Pregnancy 
 






Weight Gain     
Intentions Below IOM guidelines* 5 4 1 
 Within IOM guidelines* 13 5 8 
 Above IOM guidelines  11 5 6 
 Unsure 1 1 0 
Advantages  Good for baby’s health 19 9 10 
 Good for baby’s weight 11 6 5 
 Good for mother’s health 7 3 4 
 Baby won’t have health 
complications 
6 4 2 
 Easier to lose weight  6 2 4 
Disadvantages  Health risks for mother 17 8 9 
 Harder to lose the weight 12 5 7 
 Health risks for baby 10 5 5 
 Hard to be active* 9 2 7 
 Large baby 7 4 3 
Influential others    Doctor 14 8 6 
 Self* 12 3 9 
 Partner 8 3 5 
 Mother 7 4 3 
Barriers Poor dietary habits 7 3 4 
 Cravings 6 2 4 
Enablers Eating a healthy diet 17 9 8 
 Exercise* 13 5 8 
 Portion control* 7 5 2 
Physical Activity     
Intentions Meeting guidelines* 13 5 8 
 Insufficiently active 15 8 7 
 Inactive  2 2 0 
Advantages Labor and delivery benefits 21 10 11 
 Healthy mother 11 6 5 
 Less weight gain 11 7 4 
 Healthy baby 10 5 5 
Disadvantages  Preterm labor 11 6 5 
 Risk of injury* 9 2 7 
 Strain on your body 8 3 5 
 May harm the baby* 7 1 6 
Influential others    Self* 14 4 10 
 Partner 13 7 6 





Table 4.3 Continued 
 






Physical Activity       
Barriers Hot weather* 8 2 6 
 Lack of motivation* 7 6 1 
 Lack of time 6 2 4 
Enablers Social support 14 8 6 
Nutrition     
Intentions  Increase fruit & vegetable intake  29 15 14 
 Meeting dietary guidelines* 19 7 12 
 Not meeting dietary guidelines* 10 8 2 
 Decrease fried foods* 9 7 2 
 Unsure  1 0 1 
Advantages Healthy baby 21 11 10 
 Healthy mother 16 9 7 
 Helps with growth and development 
of baby* 
11 4 7 
 Healthy weight gain for mother  11 6 5 
Disadvantages  Excessive weight gain* 14 3 11 
 Increased risk of health 
complications for mother 
13 6 7 
 Unhealthy for mother 11 5 6 
 Unhealthy for baby 10 4 6 
 Negative impact on baby’s weight 6 3 3 
Influential others    Self* 16 6 10 
 Partner 13 7 6 
 Doctor 11 5 6 
Barriers Cost or access 10 4 6 
 Negative influence of others 8 4 4 
 Taste preference 8 5 3 
 Cravings 7 3 4 
Enablers Increased access 9 5 4 
 Social support 8 3 5 
 Knowledge 8 4 4 
 Motivation or willpower 6 4 2 
 







PATIENT AND PROVIDER PERCEPTIONS OF WEIGHT GAIN, PHYSICAL 
ACTIVITY, AND NUTRITION COUNSELING DURING PREGNANCY: A 
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Objective: This study investigated patient and provider perceptions of weight gain, 
physical activity (PA), and nutrition counseling during prenatal care visits.  
Methods: Pregnant women between 20-30 weeks gestation (15 African American, 15 
White) and 11 prenatal care providers (5 Attending Physicians, 5 Residents, 1 Nurse 
Practitioner) were recruited from two Ob/Gyn clinics in Columbia, South Carolina to take 
part in qualitative interviews from June-August, 2014.  
Results: The majority of patients and providers reported counseling on weight gain, PA, 
and nutrition (87-100%). Discussion of counseling content was largely consistent 
between patients and providers. However, counseling was limited and not fully consistent 
with current weight gain, PA, or dietary guidelines during pregnancy. The majority of 
patients responded positively to provider counseling, but some wanted additional 
information. Providers discussed many barriers to lifestyle counseling, including: lack of 
time, inadequate training, concern about the sensitivity of the topic, lower education or 
income level of the patient, cultural differences, and lack of patient interest.  
Conclusion: Providers are counseling women on weight gain, PA, and nutrition during 
prenatal care visits and women accurately recall this advice. However, counseling is 
limited and not fully consistent with guidelines.     
Practice Implications: Future studies are needed to develop and evaluate the efficacy of 
interventions to help providers overcome perceived barriers and more effectively counsel 
women on weight and healthy lifestyles during pregnancy. It may also be helpful for 







In the United States, the majority of women of childbearing age are overweight or 
obese (Flegal et al., 2012), and up to 50% of women exceed the Institute of Medicine 
(IOM) gestational weight gain guidelines (Institute of Medicine, 2007; Olson, 2008; 
Simas et al., 2011). High pre-pregnancy BMI and excessive gestational weight gain are 
associated with numerous adverse health outcomes, including an increased risk of 
gestational diabetes, preeclampsia, cesarean delivery, macrosomia, and new or persistent 
overweight or obesity in the mother (Guelinckx et al., 2008; Hernandez, 2012; Nehring et 
al., 2011). Evidence also suggests an association between excessive gestational weight 
gain and future overweight and obesity in the offspring (Oken et al., 2008; Olson et al., 
2009), thus perpetuating the cycle of risk.  
Pregnancy has been defined as a “teachable moment,” where women may be 
more receptive to making health lifestyle changes for the sake of their baby (Phelan, 
2010). Pregnancy is therefore an opportune time for intervention, especially given 
women’s regular and frequent contact with the health care system. The American College 
of Obstetricians and Gynecologists (ACOG) recommends that health care providers 
determine a woman’s body mass index (BMI) at the initial prenatal visit, and counsel her 
on the benefits of appropriate weight gain, physical activity, and nutrition, with emphasis 
placed on the need to limit excessive weight gain to achieve optimal pregnancy outcomes 
(2013). The implication of these recommendations is that providers are well positioned to 
play an important role in helping women achieve appropriate weight gain in pregnancy.  
However, little is known about patient-provider communication on weight gain, 





provider counseling on pregnancy weight gain is inadequate. While the majority of 
providers report counseling patients on pregnancy weight gain (Moore Simas et al., 2013; 
Power et al., 2006), approximately 30-50% of women report no weight gain advice from 
a health care provider during pregnancy (Cogswell et al., 1999; Ferrari & Siega-Riz, 
2013; McDonald et al., 2011; Phelan et al., 2011; Stotland et al., 2005; Taffel et al., 
1993), indicating a discrepancy in perceptions. Qualitative research suggests providers do 
not view counseling on pregnancy weight gain as a high priority and many believe their 
counseling has little impact on women’s actual habits (Chang et al., 2013; Stotland et al., 
2010). Less is known about provider compliance or perceptions of physical activity or 
nutrition counseling in prenatal care. However, women have reported receiving little or 
no provider advice on physical activity during pregnancy, and dietary advice is reported 
as overwhelming and confusing (Duthie et al., 2013; Ferrari et al., 2013; McDonald et al., 
2011; Stengel et al., 2012). Given that physical activity and diet play an essential role in 
appropriate weight gain and promoting positive maternal and fetal health, it is important 
to examine patient and provider perceptions of counseling across all three topics.  
The purpose of this study was to describe the perceptions of pregnant women and 
their health care providers regarding their discussions about weight gain, physical 
activity, and nutrition during prenatal visits. Specifically, we aimed to assess: (1) 
provider knowledge and perceptions of weight gain, physical activity, and nutrition 
guidelines during pregnancy, (2) patient and provider descriptions of counseling content 
on these topics; (3) patient and provider attitudes toward counseling; and (4) perceived 








A total of 30 patients and 11 health care providers were recruited from two 
Ob/Gyn clinics in Columbia, South Carolina to take part in qualitative interviews. 
Patients were recruited using flyers posted in the clinics and via in-person recruitment 
during a prenatal visit. Eligibility criteria for patients include: African American or White 
women, 20-30 weeks gestation, singleton pregnancy, pre-pregnancy BMI of 18.5-45.0 
kg/m2, 18-44 years old, and initiated prenatal care ≤ 16 weeks gestation. Five African 
American and five White women were recruited who were normal weight, overweight, 
and obese in order to better represent the views of women resembling the general South 
Carolina population. Providers were recruited through e-mail, referral from other 
providers in the clinic, and via in-person recruitment. Providers were eligible to 
participate if they regularly saw prenatal patients.  
Data Collection 
 One study investigatory (KW) conducted all patient and provider interviews from 
June-August, 2014 using two semi-structured interview guides, one for patients and one 
for providers. A team of researchers with expertise in maternal and child health, 
psychology, and exercise science reviewed the interview guides. All participants 
completed a brief survey to assess basic demographic and health measures. Physical 
activity was measured using the validated short form of the International Physical 
Activity Questionnaire (IPAQ) (Craig et al., 2003; Ekelund et al., 2006).  Respondents 
were categorized as low, moderately, or highly active. Providers were asked to complete 





the ACOG counseling recommendations before these guidelines were explicitly 
discussed in the interviews. The IOM weight gain guidelines can be found in Table 5.1. 
Interviews were audio-recorded and transcribed using a professional transcription service. 
All participants were compensated $30 for their participation. Palmetto Health and the 
University of South Carolina Institutional Review Boards approved all study protocols.  
Data Analysis  
Transcripts were examined for patterned responses within the data and key, 
overarching themes. To increase validity, the first author (KW) and one other person 
independently read and coded two patient and two provider transcripts, then met to 
compare and discuss similarities and differences in definitions and codes. After reaching 
consensus on each code’s definition and meaning, the inductive analysis method of “open 
coding” was utilized to develop a composite code list (Strauss & Corbin, 1998; Strauss & 
Corbin, 1990). Two code lists were developed, one for patients and one for providers. 
Each code list was organized to form an initial codebook draft. The patient and provider 
codebooks were entered separately into QRS NVivo 10 for computer assisted qualitative 
data management. To promote consistency, one person (KW) coded the manuscripts and 
a second person reviewed the codes to verify they were correctly applied. The two 
codebooks were revised as additional data was collected, and all transcripts were recoded 
to reflect these changes. A theme was defined as 20% or more of participants addressing 
a topic (6 patients; 3 providers). This approach was successfully used in a prior 
qualitative study examining health behaviors in pregnant and postpartum women 







Patient characteristics  
 Patient characteristics can be found in Table 5.2. A total of 30 patients were 
interviewed (15 African American, 15 White) with equal representation across pre-
pregnancy BMI categories (10 normal weight, 10 overweight, 10 obese). Participants 
averaged 26.6 ± 5.7 years of age (range 18.0-41.0). White women were more likely to 
report their health as excellent or very good as compared to African American women 
(p=0.027). There were no other race differences in participant characteristics. Patient 
interviews averaged 38.5 ± 8.8 minutes (range 28.0-65.0). 
Provider characteristics can be found in Table 5.3. A total of five residents, five 
attending physicians, and one nurse practitioner were interviewed (N=11, 7 female, 4 
male). Because only one nurse practitioner was included, this individual was grouped 
with attending physicians when providing quotations to protect anonymity. Mean age was 
40.5 ± 14.6 years old (range 28.0-68.0). All residents had been in practice for fewer than 
three years, the attending physicians and nurse practitioner reported practicing medicine 
for 6-40 years. Provider interviews averaged 25.4 ± 5.8 minutes (range 18.0-35.0) in 
length.   
Patient Perceptions of Provider Counseling on Weight Gain 
As seen in Table 5.4, the majority of women said their doctor discussed weight 
gain with them during pregnancy (n=26). However, of those who reported provider 
counseling, nearly half stated they were not given specific recommendations (n=12). One 





that I would be gaining some weight but it was completely normal. She didn’t really say 
how much I would gain” (AA, normal weight, age 20).  
Of the 26 women who reported provider advice, 18 viewed the advice positively, 
six viewed the advice negatively, and two were neutral. For example, those with positive 
perceptions of provider advice stated they were highly motivated to follow the advice 
(n=16), that it was good advice (n=15), and that the advice fit in with their existing goals 
(n=10). However, women who held negative perceptions of provider advice on weight 
gain said the advice was not helpful, they wanted more information, and two women who 
had exceeded recommendations said it was impossible advice to follow.  
Patient Perceptions of Provider Counseling on Exercise 
The majority of women reported provider advice on exercise during pregnancy 
(n=26). Of those who reported advice, more than half said their doctor discussed the 
health benefits of exercise (n=15). Women also reported provider recommendations to 
walk, swim, or perform yoga during pregnancy (n=14). After prompting, four reported 
provider advice on exercise frequency, and three women reported advice on exercise 
duration and intensity. While providers were largely encouraging of women to be active 
during their pregnancy, few women reported receiving recommendations consistent with 
current guidelines (i.e. 150 minutes of moderate to vigorous intensity activity per week or 
30 minutes of moderate activity, 5 days per week) (American College of Obstetricians 
and Gynecologists, 2002; U.S. Department of Health and Human Services, 2008).  
 Most women who reported provider counseling on exercise had positive 
perceptions of the advice (n=22). Most women said they were motivated to follow their 





women said they wanted more information from their provider on exercise. 
Approximately 30% of participants who reported counseling stated that the advice from 
their provider changed their exercise habits (n=7). For example, “I’ve actually started 
walking more since then...with the doctor saying exercise a little bit more frequently…it’s 
kind of given me the extra little push I needed to stay fit during pregnancy” (White, 
overweight, age 21). However, nearly half of women who reported counseling said the 
advice did not change their exercise habits, even if they agreed with the recommendations 
(n=12).  
Patient Perceptions of Provider Counseling on Nutrition 
All women reported provider counseling on nutrition during a prenatal care visit. 
Women most commonly stated their provider encouraged them to increase consumption 
of fruits and vegetables (n=17), follow a diet consistent with the Food Pyramid or 
MyPlate (n=14), consume plenty of water (n=10), and eat less fried foods (n=7) and 
sugar (n=6). Eight women also discussed how their providers talked about foods to avoid 
during pregnancy, such as fish high in mercury.  
The majority of women viewed provider advice on nutrition positively (n=29), 
and said they were motivated to follow the advice (n=26). One woman reported feeling 
dissatisfied with her provider’s advice on nutrition because she didn’t receive adequate 
information. Women also reported that provider advice on nutrition changed their eating 
habits (n=24). For example, one participant said “my eating habits were really awful 
before they started telling me about it. Then I just made a 360 change on eating better. I 





commonly said they began eating more fruits and vegetables (n=11) and less junk food 
(n=8) as a result of provider counseling.  
Provider Perceptions of Weight Gain Counseling  
All providers said they spoke with women about pregnancy weight gain, and the 
majority stated that weight gain recommendations depended on the patient’s pre-
pregnancy BMI (n=10). Six providers specifically stated the amount of weight gain they 
recommend for their patients. Even after prompting, five providers did not quantify their 
weight gain recommendations, although they did say they use the guidelines. No 
providers discussed recommendations consistent with IOM guidelines for all pre-
pregnancy BMI ranges. Five providers discussed weight gain recommendations for 
normal weight women; three were within the IOM guidelines, two were below guidelines 
(i.e. 11-20 pounds and 15-25 pounds). Three discussed the amount of weight they 
recommend for overweight women: one was within guidelines, two reported values less 
than 15 pounds (below guidelines). When discussing weight gain recommendations for 
obese women, providers reported recommending less than 20 pounds (n=2) or less than 
15 pounds (n=2). Five providers recommended morbidly obese women gain minimal to 
no weight, and two stated that weight loss would not be a bad thing.  
 Perceived advantages of weight gain counseling were that it would lead patients 
to develop better health habits (n=5), cause women to carry these habits forward into the 
postpartum period (n=4), and prevent future health complications (n=4). However, 
providers also discussed how weight gain counseling might offend the patient (n=8). “But 
I do think it sometimes can step on people's toes because it can be a sensitive subject, so 





like you're singling them out when really you're just trying to make sure they have a 
healthy life for themselves and for their baby” (Resident).  
 Lack of time and competing priorities during the clinic visit were the most 
commonly discussed barriers to weight gain counseling (n=5). For example, “A lot of 
times we have patients that have comorbidities, so hypertension, diabetes…those are the 
things that get addressed. When you try to put someone in a certain time slot and figure 
out the most important things to talk about, weight gain can sometimes get pushed down 
the list” (Resident). Three providers also stated it was difficult to counsel women with 
lower education levels. The primary factor that facilitated counseling was having a 
patient who expressed interest and asked questions (n=3).  
Provider Perceptions of Exercise Counseling   
All but one provider reported counseling women on exercise during pregnancy, 
with more than half recommending continuation of pre-pregnancy activities (n=6). 
Providers also reported specific types of exercises they recommend during pregnancy, 
including walking and swimming (n=6). Five providers reported regularly discussing 
duration and intensity recommendations with patients. Providers also said they discussed 
what activities to avoid during pregnancy, such as contact sports (n=4), and described the 
benefits of exercise (n=3).  
As reported for weight gain, the most commonly cited advantage of exercise 
counseling was that it could help patients develop better health habits (n=6). Providers 
also stated that exercise counseling might help women gain an appropriate amount of 
weight during pregnancy (n=4). Other advantages of counseling were that it could 





offers reassurance that exercise is safe during pregnancy. For example, “ I think a lot of 
times they don't realize that it is safe…you can tell them that the baby still gets normal 
blood flow, and the studies have shown that. So just knowing that it does not increase 
rates of preterm labor in a normal patient…I think it just reassures them so that they 
continue to exercise” (Attending Physician). As discussed for weight gain, the primary 
disadvantage of exercise counseling was that it may offend the patient (n=5).  
The most commonly discussed barrier to exercise counseling was lack of patient 
interest (n=4). “I have some [patients] that will flat tell you the only place they’re 
walking to is from the TV set to the refrigerator or to the car” (Attending Physician). 
Lack of time was also discussed as a barrier to exercise counseling (n=3), as well as the 
socioeconomic status of the patient (n=3).  For example, “A lot of them don't really have 
the time or money to formally exercise” (Attending Physician). Again, patient interest 
was the most commonly discussed enabler of exercise counseling (n=5). Two providers 
also discussed how their personal interest in exercise facilitated counseling on the topic.  
Provider Perceptions of Nutrition Counseling   
All but one provider reported counseling women on nutrition during pregnancy. 
Providers primarily counseled women on foods to increase and foods to limit or avoid. 
For example, providers reported encouraging women to increase their consumption of 
fruits and vegetables (n=8) and lean meats (n=3) while decreasing their intake of fast 
food or processed foods (n=4). Six providers stated their counseling was limited, with 
three specifically discussing how nutrition counseling is only done at the first prenatal 
visit. For example, “Nutrition is one of those first visit types of discussions. You talk 





appropriate fish intake. We talk about the importance of prenatal vitamins and folic acid.  
We talk about grains, fruits, and vegetables…the importance of limiting high-fat diets. 
But again, unfortunately, that's normally a one-time deal” (Attending Physician). 
The most commonly discussed advantage of dietary counseling was that it caused 
patients to change their dietary habits (n=5). Two providers also discussed how 
counseling could increase patient awareness of healthy eating, and that it might lead to 
positive changes for the family. For example, “if you teach them healthy eating for 
themselves, hopefully they will teach that to their children” (Resident). The majority of 
providers stated there were no disadvantages to counseling women on nutrition during 
pregnancy, although three discussed the possibility of causing women to become too 
strict with their dietary intake.  
The most commonly discussed barrier to nutrition counseling was the high cost of 
healthy foods (n=7). “Sometimes vegetables are expensive. You can buy a box of 
macaroni and cheese for $0.50; and you can barely get an apple for $0.50. So to 
convince someone that they can buy three boxes of macaroni and cheese and feed their 
whole family or to get five apples for their family… they look at you and they're like, 
‘That's not a financial reality’” (Attending Physician). Providers also discussed cultural 
differences as a barrier to nutrition counseling (n=5). “If you look at the Hispanic 
population, you don't tend to see them having a diet full of fruits, vegetables, low 
carbohydrates just because in their society they eat a lot of corn- and flour-based foods. 
So when you're trying to talk with someone about diabetes, you're trying to change the 
way they eat…and so culturally that almost ostracizes them” (Attending Physician). As 





nutrition counseling (n=4), and patient interest was cited as the primary factor that 
enabled provider counseling (n=4).  
Provider Knowledge and Perceptions of IOM & ACOG Guidelines  
 Four of the providers (3 Residents, 1 Attending Physician) said they were not 
familiar with the IOM weight gain guidelines before taking part in this study.  After being 
shown the guidelines, the majority stated they used similar recommendations in their 
practice (n=10), although many stated they recommended less weight gain for overweight 
or obese women (n=7). “I think they're pretty much what I do. For my obese women, I 
will tell them it is okay if they don't gain any weight, specifically if they have Class III 
obesity” (Attending Physician). 
 The majority of providers were familiar with the ACOG counseling 
recommendations before taking part in this study (n=9). All providers responded 
positively after viewing these recommendations and the majority stated it was important 
to counsel women on these topics and it was something they tried to do. However, every 
provider stated that their medical training did not prepare them to counsel women on 
these topics. “I don't think that in the curriculum of everything it's probably as stressed 
as some other things are. And I definitely think, for women who are obese, it's harder to – 
I don't think we get very much training in how to counsel them” (Attending Physician). 
All providers said it would be helpful to receive further training on these topics.  
Discussion: 
The majority of women and their health care providers reported some counseling 
on weight gain, exercise, and nutrition during prenatal visits. Discussion of counseling 





limited in detail and not fully consistent with current guidelines. Providers also cited 
many barriers to counseling women on weight gain and related behaviors.  
Less than half of women reported provider recommendations to gain a specific 
amount or range of weight and nearly 40% of providers stated they were not familiar with 
the IOM weight gain guidelines. Taken together, these findings indicate some providers 
may not be counseling women appropriately on pregnancy weight gain. Consistent with 
our findings, a qualitative study conducted by Stengel and colleagues found that few 
women reported receiving specific pregnancy weight gain advice from their doctor 
(2012). Furthermore, a study of Ob/Gyn and Family Medicine Residents found that 
approximately 60% of providers were unfamiliar with the 2009 IOM guidelines (Moore 
Simas et al., 2013). If we are to increase the percentage of women with appropriate 
pregnancy weight gain, it is imperative that providers are knowledgeable about the IOM 
weight gain guidelines and discuss these guidelines with their patients.  Given the amount 
of information providers must discuss during a patient visit, tools to facilitate accurate 
and effective weight gain counseling could prove useful. 
 Many providers reported recommending less weight gain for their overweight 
and obese patients than the ranges recommended by the IOM. This is surprising as other 
studies have shown overweight and obese women are more likely to report provider 
recommendations above IOM guidelines (Phelan et al., 2011; Stengel et al., 2012). The 
ACOG has stated that providers are to use clinical judgment when caring for overweight 
or obese women, and that it appears to be safe for these women to gain less weight than 





this study were aware of the risks associated with excessive weight gain and counseled 
accordingly, especially for overweight and obese patients. 
Consistent with existing research (Duthie et al., 2013), the majority of women 
viewed provider advice on weight gain positively. However, some women were 
dissatisfied by the advice they received because they wanting more specific information 
and guidance on how to manage their weight gain. Future research is needed to develop 
appropriate resources to assist providers in providing consistent and comprehensive 
weight gain advice to their patients.   
Report of physical activity and nutrition counseling was largely consistent 
between women and providers. Duthie and colleagues found greater inconsistencies 
between patient and provider report of exercise and nutrition counseling, with providers 
reporting discussion of these topics with all pregnant patients while patients reported 
receiving minimal to no advice on these topics (2013). In our study it appears that the 
advice patients receive is understood and accurately recalled. However, few patients or 
providers in our study reported receiving or giving specific recommendations on 
intensity, frequency, or duration of activity. While it is promising that some exercise 
counseling is occurring in the prenatal setting, it is important that providers offer women 
detailed recommendations that are consistent with current guidelines. 
When discussing nutrition counseling, both patients and providers reported advice 
to increase fruit and vegetable intake, decrease consumption of fast food or fried foods, 
and foods to avoid. However, providers admitted dietary counseling was limited and this 
discussion usually only occurred at the first prenatal visit. Despite limited counseling, 





dietary habits. This finding is promising as it indicates that even brief counseling may 
have an impact on women’s health behaviors in pregnancy.  
Providers identified both unifying and unique barriers to counseling on weight 
gain, exercise, and nutrition. Consistent with existing research, lack of time was cited as a 
barrier to counseling across topics (Hebert et al., 2012; Ruelaz et al., 2007; Yarnall et al., 
2003).  Providers were also worried that weight gain and exercise counseling might 
offend patients. Concern about the sensitivity of the topic has been previously cited as a 
barrier to weight gain counseling in the prenatal care setting (Stotland et al., 2010). 
However, no women reported feeling offended by provider advice in our study, and many 
stated they wanted more information on these topics.  
All providers stated their education did not prepare them to counsel patients on 
weight control, exercise, or nutrition. Insufficient training has previously been cited as a 
barrier to weight gain counseling in the prenatal setting (Stotland et al., 2010) and in 
general settings (Hebert et al., 2012). A 2010 survey of nutrition education in U.S. 
medical schools found that nutrition is covered unevenly and inadequately through all 
levels of medical training (Adams et al., 2010). Given the high prevalence of obesity and 
excessive pregnancy weight gain, there is a clear need for enhanced medical education 
and training on weight management, physical activity, and nutrition to better prepare 
providers to counsel patients on these topics.  
It is encouraging that all providers in our study said they wanted additional 
training to learn how to more effectively counsel patients on health behaviors. Given this 





learn more about weight control, exercise, and nutrition as well as effective and brief 
counseling strategies.  
While further education and training for providers is important, there are many 
other barriers beyond lack of training that prevent providers from counseling patients on 
lifestyle behaviors. All providers discussed time constraints as a barrier to counseling, 
and many also noted it was difficult to counsel patients with lower education or income 
levels or those from different cultural backgrounds. Given these real world challenges, it 
may be necessary to look at other potential solutions such as referral systems and models 
of integrated care.  
A major strength of this study is the use of qualitative methods to examine women 
and provider perceptions, which provide rich data that could not be captured through a 
quantitative survey. Assessment of both patient and provider perceptions adds to the 
literature as existing studies have commonly only assessed the views of patients or 
providers, not both. This approach allowed for direct comparison of perceptions. While 
this study contributes novel findings to the literature, several limitations must be noted. 
We recruited from two clinics in South Carolina that primarily serve lower income 
women, therefore the findings have limited generalizability. We did not directly match 
patients with providers; however, at these clinics women see multiple providers, therefore 
direct matching may not have been practical. It is possible that patients and providers 
who took part in this study were more interested in weight gain and related topics. 
Finally, all information was self-reported and therefore subject to recall and social 







This study described the discussions of women and their providers on weight 
gain, physical activity, and nutrition in the prenatal care setting. The majority of patients 
and providers reported counseling on these topics and discussion of counseling content 
were similar. Most women viewed provider advice on weight gain and related behaviors 
positively. However, this study also revealed that advice across topics is often limited. 
Providers discussed many barriers to counseling, but also expressed an interest in further 
training to learn how to counsel women effectively on these topics.  
Practice Implications: 
In light of the obesity epidemic and high prevalence of women with excessive 
pregnancy weight gain, providers should be better equipped to discuss weight gain, 
physical activity, and nutrition with their patients. A recent report released by the 
Bipartisan Policy Center recommends integrating a standard nutrition and physical 
activity curriculum into existing medical school curriculum and offering additional 
training opportunities in residency as well as continuing education programs (2014). 
Further education and training is necessary to increase the percentage of providers who 
counsel patients on these topics. It may also be helpful for prenatal care settings to 
integrate other health professionals, such as nutritionists, health educators, and physical 
activity specialists, into the existing healthcare system through a referral system or model 
of integrated care. Future research is needed to determine the efficacy of different 
intervention approaches to increase the percentage of women who are counseled 
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Table 5.1: 2009 Institute of Medicine Recommendations for Total and Rate of Weight 






Total Weight Gain 
Range (lbs) 
Rates of Weight Gainb 
2nd and 3rd Trimester 
(Mean Range in 
lbs/week) 
Underweight <18.5 28-40 1 
(1-1.3) 
Normal weight 18.5-24.9 25-35 1 
(0.8-1) 





≥30 11-20 0.5 
(0.4-0.6) 
 
aRecommendations for weight gain differ by pre-pregnancy BMI to increase the 
percentage of women who have appropriate for gestational age (2.5-4.0 kg) infants 
(Institute of Medicine and National Research Council, 2009).  


































Characteristic N % 
Marital Status    
Single 21 70.0 
Married  9 30.0 
Educationb   
< HS graduate 5 16.7 
HS graduate or GED 10 33.3 
Some college 10 33.3 
College graduate 5 16.7 
Employment Status   
Employed  14 46.7 
Unemployed  16 53.3 
Annual household incomec    
< $15,000 15 50.0 
$15,000-$24,999 5 17.2 
$25,000-$49,999 4 13.8 
> $50,000 6 20.7 
Parityd   
0 17 56.7 
1 6 20.0 
≥ 2  7 23.3 
Self-Rated Healthe   
Excellent  2 6.7 
Very good 13 43.3 
Good 13 43.3 
Fair 2 6.7 
Smoking    
Before pregnancy 15 50.0 
During pregnancy 7 23.3 
Physical Activityf    
Low Active 8 24.2 
Moderately Active 6 18.2 
Highly Active 19 57.6 
Fruit & Vegetable Intake   
< 5 servings/day 12 40.0 
≥ 5 servings/day 18 60.0 
 Mean (SD) Range 
Age, years 26.6 (5.7) 18.0-41.0 





Table 5.3: Provider Characteristics (N=11) 
 














< 30 years 
30-40 years 
40-50 years 











Years Practicing Medicine 
< 3 years 
3-10 years 
10-20 years 










































































Currently smokes 0 0.0 


























Table 5.4: Patient and Provider Perceptions of Weight Gain, Physical Activity, and Nutrition Counseling 
 




Provider Report of Counseling  Providers 
N=11 
  N %  N % 
Weight Gain Discussed 26 87 Discussed 11 100 
 Specific recommendations  14 47 Specific recommendations  6 55 
 No specific recommendations  12 40 No specific recommendations 5 46 
 Not discussed  4 13 Only discussed with overweight 
or obese women 
2 18 
  
PA Discussed 26 87 Discussed 10 91 
 Benefits of exercise 15 50 Continue regular activities 6 55 
 Type of exercise 14 47 Type of exercise 6 55 
 Continue regular activities 5 17 Frequency, duration, intensity 5 46 
 Frequency, duration, intensity 4 13 Activities to avoid  4 36 
 Exercises to avoid 3 10 Benefits of exercise 3 27 
 Not discussed 4 13 Not discussed 1 9 
Nutrition  Discussed 30 100 Discussed 10 91 
 Fruits and vegetables 17 57 Fruits and vegetables 8 73 
 Food pyramid or MyPlate 14 47 Limit fast food/processed foods 4 36 
 Increase water consumption 10 33 Lean meats 3 27 
 Foods to avoid 8 27 Complex carbohydrates 3 27 
 Limit fried foods 7 23 Limit sugar-sweetened beverages 3 27 
 Limit sugar  6 20 Portion control  3 27 
 Protein  5 17 Foods to avoid  2 18 
 Calorie recommendations 4 13 Increase water consumption  2 18 
 Portion control  3 10 Food pyramid or MyPlate 2 18 
 Whole grains 3 10 Not Discussed 1 9 
 







PREGNANT WOMEN’S PERCEPTIONS OF WEIGHT GAIN, PHYSICAL 
ACTIVITY, AND NUTRITION USING THEORY OF PLANNED BEHAVIOR 
CONSTRUCTS1
                                                        
1 Whitaker KM, Wilcox S, Liu J, Blair SN, Pate RR. To be submitted to the Annals of 






Background: The Theory of Planned Behavior (TPB) is an appropriate yet underutilized 
framework to examine women’s weight-related intentions during pregnancy.  
Purpose: This study utilized the TPB to elicit women’s salient beliefs toward weight 
gain, physical activity (PA), and nutrition in pregnancy, and to examine whether the TPB 
constructs explained significant variation in weight gain, PA, and nutrition intentions. 
Methods: Women between 20-30 weeks gestation (n=189) were recruited to complete a 
cross-sectional internet-based survey. Salient beliefs toward weight gain, PA, and 
nutrition were captured through open-ended responses and content analyzed into themes. 
TPB constructs (attitude, subjective norm, perceived behavioral control, intentions) were 
examined using Pearson correlations and hierarchical linear regression models.  
Results: Salient beliefs were consistent with the existing literature in non-pregnant 
populations, with the addition of many pregnancy-specific beliefs. TPB constructs 
accounted for 23%, 29%, and 39% of the variance in weight gain, nutrition, and PA 
intentions, respectively, and made varying contributions across outcomes.  
Conclusions: The TPB is a useful framework for examining and predicting women’s 











Weight gain, physical activity (PA), and dietary intake all directly influence 
pregnancy outcomes and the long-term health of mother and child (Institute of Medicine, 
2007; Kaiser & Allen, 2008; Pivarnik et al., 2006). Only one-third of women meet the 
Institute of Medicine (IOM) weight gain guidelines during pregnancy, with up to 50% 
gaining excessive weight (Institute of Medicine and National Research Council, 2009; 
National Research Council and Institute of Medicine, 2007). Pregnancy weight gain 
above recommendations is associated with many adverse health outcomes, including an 
increased risk of gestational diabetes, preeclampsia, cesarean delivery, macrosomia, and 
new or persistent overweight or obesity in the mother (Guelinckx et al., 2008; Hernandez, 
2012; Nehring et al., 2011). Evidence also suggests an association between excessive 
gestational weight gain and overweight and obesity in the offspring (Oken et al., 2008; 
Olson et al., 2009). 
PA and dietary intake are two key modifiable behavioral factors that influence 
pregnancy weight gain. During pregnancy, women are less likely to meet PA guidelines 
than non-pregnant women (Evenson et al., 2004; Petersen et al., 2005), and activity levels 
further decline from the second to third trimester (Evenson & Wen, 2011). The majority 
of women of childbearing age also do not meet federal nutrition guidelines, with less than 
20% consuming adequate servings of fruits, vegetables, whole grains and milk, and 97% 
exceeding the maximum energy allowance for fats and added sugars (Krebs-Smith et al., 
2010). Few studies have assessed dietary intake of pregnant women; however, evidence 
suggests that the majority do not meet dietary guidelines (Fowles, 2002; Siega-Riz et al., 




Given the high prevalence of excessive gestational weight gain, physical 
inactivity, and poor diet quality during pregnancy, there is a clear need for behavioral 
intervention. However, in order to develop effective interventions, it is first critical to 
better understand women’s perceptions of weight gain and related behaviors during 
pregnancy. Many different theories have been developed in an attempt to understand and 
predict behavior, including the Theory of Planned Behavior (TPB) (Ajzen, 1985; Ajzen, 
1991). Research provides support for the predictive validity of the TPB for a variety of 
health behaviors, including PA, dietary behaviors, and to a lesser extent, weight control 
(Armitage & Conner, 2001; Conner et al., 2002; Godin & Kok, 1996; McConnon et al., 
2012; McEachan et al., 2011; Symons Downs & Hausenblas, 2005).  
According to the TPB, behavioral intention is the primary determinant of 
behavior. Behavioral intention is in turn directly influenced by three constructs: attitude, 
subjective norms, and perceived behavioral control. Attitude refers to the overall 
evaluation of the behavior, subjective norm is the perceived social pressure to engage or 
not engage in the behavior, and perceived behavioral control is the overall measure of 
perceived control over the behavior. The primary proposition of this theory is that people 
will intend to engage in a behavior if they view it positively (attitude), believe that 
important others want them to participate in certain behaviors (subjective norm), and 
perceive that the behavior is under their control (perceived behavioral control).  
This theory is an appropriate framework to use during pregnancy because it 
includes factors that may be influenced by aspects of the pregnancy. For example, a 
woman’s attitude about PA may change due to beliefs about the risks or benefits of 




because her family tells her she needs to eat for two during pregnancy (subjective norm). 
Likewise, a woman may believe she has no control over her weight gain in pregnancy, 
therefore impacting her intention to restrict her weight gain within a certain range 
(perceived behavioral control).  
The TPB is most commonly used to predict behavioral intention and behavior, but 
can also be used to explain behavior by assessing the salient beliefs of a population 
(Ajzen, 1991).  Salient beliefs consist of behavioral, normative, and control beliefs. 
Behavioral beliefs influence attitude, and reflect the perceived advantages and 
disadvantages of performing the behavior. Normative beliefs affect subjective norms, and 
are formed by the belief about whether important others approve or disapprove of the 
behavior. Finally, control beliefs influence perceived behavioral control, and relate to the 
presence or absence of barriers and enablers to behavioral performance. Elicitation 
studies are used to determine the behavioral, normative, and control beliefs of a 
population (Ajzen & Fishbein, 1980), and are important as they provide valuable 
information regarding people’s thoughts and feelings about a behavior.  
To date, the majority of TPB guided research in pregnant women has focused on 
PA (Downs & Hausenblas, 2003; Hausenblas et al., 2008; Hausenblas & Symons Downs, 
2004; Symons Downs & Hausenblas, 2004). Less is known about women’s perceptions 
of weight gain or nutrition in pregnancy (Bassett-Gunter et al., 2013; Wright et al., 2013). 
Given that weight gain and nutrition are key determinants of health-related outcomes for 
the mother and child, it is important to examine the utility of the TPB in predicting 
weight gain and nutrition intentions. An additional limitation of the literature is the near 




salient beliefs. To our knowledge, only one published study has utilized the TPB to assess 
pregnant women’s salient beliefs of PA (Symons Downs & Hausenblas, 2004), and no 
studies were identified that examined salient beliefs of weight gain or nutrition. 
The first purpose of this study is to elicit women’s behavioral, normative, and 
control beliefs toward weight gain, PA, and nutrition in pregnancy. The second purpose 
of this study is to examine whether the TPB explained significant variation in weight 
gain, PA, and nutrition intentions. Based on existing research findings (McEachan et al., 
2011), we hypothesized that attitude would explain the greatest variation in behavioral 
intention across the three outcomes, followed by perceived behavioral control, and 
subjective norm.   
Methods: 
Study Participants & Procedures 
 Participants were recruited through pregnancy-related Internet chat forums and 
social media sites from April-August 2014 to complete a cross-sectional Internet-based 
survey.  Inclusion criteria were: 20-30 weeks pregnant, 18-44 years old, pre-pregnancy 
body mass index (BMI) between 18.5-45.0 kg/m2, singleton pregnancy, and attended first 
prenatal visit before 16 weeks gestation. If eligible, women were invited to complete an 
online survey using the commercially available survey software, SurveyGizmo, to assess 
perceptions of weight gain, PA, and nutrition. At the end of the survey, women had the 
option to enter a drawing to win one of eight $50 Amazon gift cards. The University of 
South Carolina Institutional Review Board approved all study protocols.  
Participants were provided with a short description explaining the current weight 




perceptions of these guidelines. Weight gain recommendations were based on the 2009 
IOM guidelines and were tailored based on the woman’s self-reported pre-pregnancy 
body mass index (BMI) (Institute of Medicine and National Research Council, 2009). It 
is recommended that normal weight women (BMI 18.5-24.9 kg/m2) gain 25-35 pounds in 
pregnancy, overweight women (BMI 25.0-29.9 kg/m2) gain 15-25 pounds, and obese 
women (BMI ≥ 30.0 kg/m2) gain 11-20 pounds. PA recommendations were based on the 
2008 PA Guidelines for Americans, or 150 minutes of moderate to vigorous intensity PA 
per week (U.S. Department of Health and Human Services, 2008). Nutrition 
recommendations were based on the 2010 Dietary Guidelines for Americans (U.S. 
Department of Agriculture and U.S. Department of Health and Human Services, 2010). 
Specifically, women were told that a healthy diet includes plenty of fruits and vegetables, 
low fat dairy products, protein, fiber, and whole wheat breads and pastas instead of 
refined grains like white bread, rice, and pasta. It also recommended women to watch 
portion sizes and to avoid eating too much of very sugary or fatty foods.  
Measures 
Salient beliefs (Indirect TPB Constructs) 
Behavioral, normative, and control beliefs were assessed using open-ended 
questions, with separate questions for weight gain, PA, and nutrition. Behavioral beliefs, 
the indirect measure of attitude, were assessed by asking women to list up to 5 
advantages and 5 disadvantages of meeting the recommendations for weight gain, PA, 
and nutrition during pregnancy. Normative beliefs, the indirect measure of subjective 
norm, were examined by asking participants to list up to 5 people who influence their 




perceived behavioral control, were explored by asking women to list up to 5 factors that 
make it difficult or easier for them to meet recommendations for weight gain, PA, and 
nutrition during pregnancy.  
Direct TPB Constructs 
 The primary constructs of the TPB (attitude, subjective norm, perceived 
behavioral control, intentions) were assessed for each outcome of interest, that is, weight 
gain, PA, and nutrition.  
Attitude. Women’s attitude toward weight gain, PA, and nutrition 
recommendations were assessed using the following seven discrepant word pairs 
commonly used in the existing literature: (1) bad-good, (2) useless-useful, (3) foolish-
wise, (4) harmful-beneficial, (5) unpleasant-pleasant, (6) boring-interesting and (7) 
unenjoyable-enjoyable (Ajzen, 1991, 2002; Downs & Hausenblas, 2003; Hausenblas et 
al., 2008). The survey was designed to automatically propagate the recommended IOM 
weight gain range (i.e. 25-35, 15-25, or 11-20 pounds) based on the woman’s self-
reported pre-pregnancy BMI. Specifically, women read the following statements: 
‘Gaining between [recommended weight gain range] total pounds during my pregnancy 
will be...’; ‘Exercising during my pregnancy for 150 minutes per week at a moderate 
intensity level (e.g. brisk walking) will be…’; ‘Eating a healthy diet during pregnancy 
will be…’. Participants were asked to respond to the statements by rating each of the 
word pairs using a seven-point Likert scale ranging from -3 (i.e. bad, useless, foolish, 
harmful, unpleasant, boring, unenjoyable) to 3 (i.e. good, useful, wise, beneficial, 
pleasant, interesting, enjoyable). Consistent with the recommended TPB analytical 




attitude for weight gain, PA, and nutrition was assessed by summing the scores from the 
corresponding seven discrepant word pairs. Possible scores for each health behavior 
range from -21 to 21. Higher scores indicate a more positive attitude toward the 
corresponding health behavior. 
Subjective Norms. Participants were asked what important others think about 
weight gain, PA, and nutrition in pregnancy. Women read the following statements, 
‘Most people who are important to me think I should: gain between [recommended 
weight gain range] total pounds during my pregnancy; exercise regularly during my 
pregnancy; eat a healthy diet during pregnancy.’ Participants were asked to rate each 
statement using a seven-point Likert scale ranging from -3 (strongly disagree) to 3 
(strongly agree). The direct measure of subjective norms was assessed using the score on 
the 1-item question with a possible range of -3 to 3 for each behavior. Higher scores 
indicate greater perceived pressure to engage in the corresponding behavior.   
Perceived Behavioral Control. Participants’ perceived behavioral control over 
meeting the recommendations for weight gain, PA, and nutrition was assessed using three 
questions for each behavior. First, participants were asked how much control they have 
over their weight gain, PA, and nutrition during pregnancy using a seven-point Likert 
scale ranging from -3 (very little control) to 3 (complete control). The ease or difficulty 
of meeting recommendations was assessed using a seven-point Likert scale ranging from 
-3 (extremely difficult) to 3 (extremely easy). Finally, women were asked if they could 
meet the recommendations for each behavior using a seven-point Likert scale ranging 
from -3 (strongly disagree) to 3 (strongly agree). Summing the scores from the three 




for each behavior, with a possible range of -9 to 9.  Higher scores indicate higher levels 
of perceived control to engage in the corresponding health behavior. 
Intentions. Weight gain intentions were assessed with the statement “I plan on 
gaining between [recommended weight gain range] total pounds during this pregnancy,” 
using a seven-point Likert scale ranging from -3 (strongly disagree) to 3 (strongly agree). 
PA and nutrition intentions were assessed with the statements “I plan on exercising at a 
moderate intensity for 150 minutes per week (e.g. 30 minutes per day, 5 days per week) 
during my pregnancy,” and “I plan on eating a healthy diet during my pregnancy,” using 
the same Likert scale. Intentions were assessed using the score on the 1-item question 
with a possible range of -3 to 3 for each behavior. Higher scores indicate stronger 
intentions to meet weight gain, PA, and nutrition recommendations in pregnancy.  
Personal history questionnaire.  
Self-reported height and pre-pregnancy weight were used to calculate pre-
pregnancy BMI. Self-reported weight is the most commonly used measure of pre-
pregnancy weight and has shown to be both reliable and valid (Shin et al., 2014; Tomeo 
et al., 1999). Additional measures included race, age, gestational age, highest grade or 
years of education, income level, employment status, marital status, parity, smoking 
status, pregnancy complications, and chronic health conditions. 
Qualitative Analyses:  
Salient beliefs toward weight gain, PA, and nutrition were assessed using content 
analysis of open-ended survey questions. Data were organized by outcome and then 
categorized further by belief type (behavioral, normative, or control beliefs) using a 




analysis, verbatim statements were placed in the following lists: (1) positive and negative 
behavioral beliefs about outcomes or attributes of the action, (2) people or groups that 
influence the action, and (3) factors or situations that make it easier or more difficult to 
perform the action (Ajzen, 1991; Montano & Kasprzyk, 2002). To increase the validity of 
the analysis, the PI and a second rater independently read and coded the response data. 
Discussion and consensus between the two raters guided the organization of the 
statements in each list into major themes. Frequencies and percentages of responses were 
calculated, and the most frequently discussed beliefs were listed. 
Statistical Analyses: 
Pearson correlations were used to examine bivariate associations between attitude, 
subjective norm, perceived behavioral control, and intention for each of the three 
corresponding outcomes: weight gain, PA, and nutrition. Using recommended TPB 
analytical procedures, hierarchical regression analyses were used to examine the 
predictive utility of the TPB on behavioral intentions (Ajzen, 1991). Construct entry 
order and grouping was based on the theoretical principles of the TPB and previous 
research (Ajzen, 1991; Downs & Hausenblas, 2003). The first model regressed weight 
gain intention (dependent variable) on attitude and subjective norm toward weight gain 
(block 1). The second model regressed weight gain intention on attitude, subjective norm, 
and perceived behavioral control (block 2). Using this same method, hierarchical 
regression analyses were repeated for PA and nutrition intentions. 
Interactions between race and the TPB constructs were tested individually. None 
were significant and therefore not retained in final models.  For each model, the variance 




impact of multicollinearity among the covariates included in the model. The variance 
inflation factors computed weak dependencies (≤1.2) and therefore no modifications 
were made to the constructs included in the models. 
Results: 
Sample Characteristics 
 Of the 724 women who accessed the web-link, 549 completed the screening form 
and 197 women were excluded for not meeting one or more of the eligibility criteria. Due 
to the low representation of minority women, the survey was closed to White women at 
the midpoint of data collection to achieve a more diverse sample. A total of 352 women 
were deemed eligible to participate (64.1%), and 199 women completed the survey 
(56.5%). Participants primarily resided in the United States (90.5%) and Canada (7.5%). 
Those with IP addresses outside the U.S. or Canada (n=4), or who later reported values 
inconsistent with eligibility criteria (n=6) were excluded from analyses, resulting in a 
final sample of 189 women. When examining survey completion rate by U.S. 
geographical region, 36.9% of women resided in the South, 26.8% in the Midwest, 22.9% 
in the West, and 13.4% in the Northeast. Characteristics of study participants are shown 
in Table 6.1. There were significant differences by race in income, employment, marital 
status, and parity, with African American women being more likely to report a household 
income less than $25,000, being unemployed, single, and having more children as 
compared to White women (not shown in table).  
Salient Beliefs (Indirect TPB Constructs) 
The most frequently cited behavioral, normative, and control beliefs toward 




Weight Gain Beliefs  
 Commonly cited advantages of meeting weight gain recommendations in 
pregnancy were: health benefits to the baby (73%), easier to lose the weight in the 
postpartum period (28%), and health benefits to the mother (15%). When asked to list the 
disadvantages of meeting weight gain recommendations, the majority of women 
discussed disadvantages of general weight gain during pregnancy, while not specifically 
focusing on the listed weight gain range. Women stated that any weight gain might be 
challenging to lose in the postpartum period (37%). Other commonly cited disadvantages 
of pregnancy weight gain included physical discomfort (28%) and negative psychological 
impact (18%). For example, some women reported struggling with their body image or 
reduced self-esteem as a result of pregnancy weight gain. The most salient normative 
influences on weight gain were women’s husband or partner (73%), doctor (46%), 
parents (35%), and friends (23%).  
Women discussed barriers and enablers of meeting weight gain recommendations 
(control beliefs) from three different perspectives. Some listed factors that would make it 
difficult or easier to avoid excessive pregnancy weight gain (43%); others discussed 
factors that would make it difficult or easier to meet minimal weight gain 
recommendations (36%) and some cited barriers and enablers of gaining within the 
recommended ranges without focusing on either end of the weight gain spectrum (21%).  
Women listed cravings (14%), lack of exercise (13%) and eating unhealthy foods 
(9%) as barriers to limiting their weight gain. Factors that would help them limit weight 
gain included healthy eating habits (30%) and regular exercise (16%). Women who 




eating enough because of feeling full faster (10%), psychological barriers such as body 
image issues (9%), and having an active lifestyle (7%). For this group of women, factors 
that would help them gain enough weight included indulging in foods (24%), 
experiencing an increase in appetite (12%), and limiting exercise (9%). Some women 
reported a lack of control over their pregnancy weight gain as a barrier (9%), and social 
support was listed as a factor that would help women gain appropriate weight (10%).  
Physical Activity Beliefs 
 Commonly cited advantages of PA included having an easier labor and delivery 
(46%), management of weight gain (38%), and health benefits to the mother (31%). 
Disadvantages of PA were that it increased fatigue (34%), required time (19%), and 
caused additional aches and pains (18%). Salient normative influences on PA were 
similar to weight gain (i.e. husband, doctor, parents, friends), with the addition of 
participants’ children (10%). Control beliefs hindering PA include lack of time for 
exercise (59%), pregnancy-related fatigue (49%) and pregnancy-related pain (20%). 
Women discussed how social support (32%), additional time (21%), and increased access 
to fitness facilities or equipment (15%) would facilitate their participation in PA.  
Nutrition Beliefs 
 Advantages of meeting nutrition recommendations included health benefits for 
the baby (70%), management of weight gain (52%), and health benefits for the mother 
(37%). Being unable to indulge in cravings was the most commonly cited disadvantage of 
healthy eating during pregnancy (30%). Other disadvantages were that it requires more 
time and effort to prepare healthy meals or snacks (19%), and the higher cost of healthy 




(normative influences). Barriers to healthy eating include cravings for unhealthy food 
(43%), lack of time to prepare food (35%) and the higher cost of healthy food (20%). 
Women also discussed factors that would help them consume a healthy diet during 
pregnancy, such as planning meals or snacks ahead of time (23%), having adequate social 
support (19%) and regular access to healthy foods (14%).  
Direct TPB Constructs 
Bivariate Correlations  
Correlations between TPB constructs can be found in Table 6.5. All correlations 
were significant and positive with the exception of attitude and perceived behavioral 
control for weight gain. Subjective norm had the strongest correlation with intentions to 
meet weight gain recommendations (r=0.45), followed by attitude and perceived 
behavioral control. Perceived behavioral control had the strongest correlation with 
intentions to meet PA (r=0.62) and nutrition recommendations (r=0.49), followed by 
subjective norm and attitude. Effect sizes for TPB constructs were moderate (i.e. r≥0.3) 
to large (i.e. r≥0.5) (Cohen, 1992) across behaviors with the exception of attitude-
intention (r=0.23) and perceived behavioral control-intention (r=0.16) for weight gain. 
Linear Regression  
Table 6.6 displays results from hierarchical linear regression models. Attitude and 
subjective norm explained 22% of the variance in weight gain intention (block 1). 
Subjective norm was significantly associated with weight gain intention (β=0.51, p<.01) 
while attitude was not (β=0.02, p=0.07). The addition of perceived behavioral control to 
the model (block 2) only explained an additional 1% of the variance in the model, and 




In the model examining PA intention, significant associations were observed for 
both attitude (β=0.05, p<0.01) and subjective norm (β=0.33, p<0.01), explaining 15% of 
the variation in PA intention (block 1). The addition of perceived behavioral control 
explained an additional 24% of the variance in the model (β=0.26, p<0.01), with attitude 
and subjective norm failing to make unique contributions to the final model (β=0.02, 
p=0.14 and β=0.14, p=0.11, respectively).  
Finally, in the nutrition models, both attitude (β=0.03, p=0.01) and subjective 
norm (β=0.30, p<0.01) were significantly associated with nutrition intentions, explaining 
16% of the variance in the model (block 1). The addition of perceived behavioral control 
(block 2) explained an additional 13% of the model (β=0.16, p<0.01), with both attitude 
and subjective norm maintaining unique contributions to the model (β=0.02, p=0.03 and 
β=0.16, p=0.03, respectively). 
Discussion: 
 The purpose of this study was to: (1) elicit the underlying salient beliefs toward 
weight gain, PA, and nutrition, and (2) examine if TPB constructs explained significant 
variation in weight gain, PA, and nutrition intentions in a sample of pregnant women. 
Women described salient beliefs that were largely consistent with the existing literature 
in non-pregnant population, with the addition of many pregnancy-specific beliefs. TPB 
constructs made varying contributions in the prediction of women’s intentions to meet 
recommendations. Overall it appears that the TPB is a useful framework for examining 
and predicting women’s weight gain, PA, and nutrition intentions during pregnancy. 




Many of the cited behavioral, normative, and control beliefs toward both PA and 
nutrition (healthy eating) were consistent with the existing literature in non-pregnant 
populations (Downs & Hausenblas, 2005; Eikenberry & Smith, 2004; White et al., 2007) 
and pregnant populations (Symons Downs & Hausenblas, 2004). For example, 
commonly cited advantages of PA and healthy eating are weight control and 
improvements in health; salient normative referents consistently include family, friends, 
and healthcare professionals; and commonly perceived barriers include lack of time or 
lack of social support. Our study uniquely contributes to the literature by using the TPB 
to examine salient beliefs toward nutrition and weight gain in a pregnant population.  
Consistently cited advantages of meeting recommendations for all three behaviors 
were health benefits for the baby and health benefits for the mom. The percentage of 
women who discussed health benefits to the baby was greater for weight (73%) and 
nutrition (70%) as compared to PA (22%). Evidence suggests that PA has many positive 
health benefits to the fetus that extend into childhood and possibly adulthood via fetal 
programming (Barker et al., 1989). PA during pregnancy increases placental functional 
capacity, circulation, and gas exchange, all of which increase nutrient delivery to the 
fetus (Clapp et al., 2000).  Women who are active during pregnancy are at decreased risk 
of large-for-gestational age infants (Mudd et al., 2013) and these beneficial effects on the 
child’s weight status persist into early childhood (Mattran et al., 2011). Future 
interventions should seek to increase awareness of the benefits of PA for the fetus.  
When assessing salient normative referents, a women’s husband or partner 
exerted the largest influence across behaviors, followed by doctors, parents, friends and 




recommendations across outcomes. Considering these beliefs together, it may be 
especially important for interventions targeting appropriate weight gain, PA, and/or 
nutrition during pregnancy to involve close family members (e.g. husband) or friends. 
This intervention strategy is further supported by the work of Thornton and colleagues, 
who found social support to be an important determinant of women’s beliefs toward 
weight, diet, and PA in a sample of lower income pregnant and postpartum Latina women 
(2006). Specifically, Thornton’s work indicates that informational and emotional support 
provided by husbands is the most important and consistent influence on women’s health 
behaviors.  
Interestingly, more women cited their doctor as an influencing source of 
information as compared to the existing pregnancy literature. One study found that only 
3% of women discussed their healthcare provider as influencing exercise behaviors 
during pregnancy (Symons Downs & Hausenblas, 2004), compared to 37% in our study. 
A high percentage of women also cited their doctor as influencing their weight gain 
(46%) and nutrition (37%) in our study. The American College of Obstetricians and 
Gynecologists (ACOG) recommends that healthcare providers discuss weight gain, PA, 
and nutrition with women during prenatal visits (2013). Given that providers are advised 
to counsel women on weight gain and related behaviors and women consistently cite their 
doctor as an influencing source of information, future research is needed to see if 
providers are aware of the ACOG counseling recommendations and whether they think 
they are able to effectively counsel women on these topics.  
Women discussed barriers and enablers of meeting weight gain recommendations 




commonly discussed the importance of healthy lifestyle practices such as regular exercise 
and healthy eating, while also acknowledging many barriers to these behaviors. For 
women at risk for excessive weight gain, it may be especially important to focus on 
strategies to overcome barriers to healthy lifestyle practices in pregnancy. Conversely, 
women who were focused on gaining enough weight in pregnancy listed unhealthy 
lifestyle practices, such as reducing exercise and indulging in cravings or unhealthy foods 
in order to gain adequate weight. Nausea and inability to consume adequate calories were 
common concerns. For women at risk of inadequate weight gain, it may be helpful to 
provide strategies to promote weight gain in a healthful manner. For example, women 
should be encouraged to eat smaller and more frequent meals and provided with meal 
ideas that are both nutritious and calorically dense. 
 Some women also stated they lacked control over their weight gain. Pregnancy 
weight gain is caused by many factors, some of which are not modifiable. However, PA 
and dietary intake are both modifiable determinants of pregnancy weight gain. Future 
interventions should seek to empower women by teaching them how to apply behavioral 
strategies to better control their weight gain in pregnancy through appropriate PA and 
dietary intake.  
TPB Direct Constructs  
The overall efficacy of the TPB constructs in predicting behavioral intention was 
consistent with the existing literature. A meta-analysis describing the efficacy of the TPB 
across a variety of health behaviors in general populations found that attitude, subjective 
norm, and perceived behavioral control explained 44% of the variance in behavioral 




exercise intentions (39%); however the predictive value of the TPB to explain intention 
was lower for nutrition (29%) and weight gain (23%).  
Our hypothesis that attitude would have the strongest relationship with behavior 
intention across outcomes was not supported. The relationship between attitude and 
intention was small for weight gain and nutrition and moderate for PA (Cohen, 1992). In 
final regression models, attitude was not significantly associated with weight gain or PA 
intentions. These findings are surprising, as attitude has typically shown to have the 
strongest association with intentions in non-pregnant (Armitage & Conner, 2001; 
McEachan et al., 2011) and pregnant populations (Bassett-Gunter et al., 2013; Downs & 
Hausenblas, 2003; Hausenblas et al., 2008; Hausenblas & Symons Downs, 2004) across a 
variety of behaviors. This implies that women’s beliefs or feelings toward weight gain or 
physical activity in pregnancy have less of an effect on their intention to meet weight 
gain and PA recommendations as compared to the other TPB constructs.  Targeting 
attitude alone may therefore not be an effective intervention approach for weight 
management or PA promotion during pregnancy. However, it is important to note that 
attitude was significantly associated with the other constructs in the model, which may 
have reduced associations and significance in simultaneous regression models. 
Interestingly, the strength of the association between subjective norm and 
intention was greater than hypothesized. Subjective norm was moderately correlated with 
intentions across all three behaviors, and was significantly associated with weight gain 
and nutrition, but not PA intentions in final regression models. Subjective norm is 
typically the weakest predictor of both intention and behavior in non-pregnant 




examining the utility of subjective norms in pregnant populations have shown more 
mixed findings (Bassett-Gunter et al., 2013; Downs & Hausenblas, 2003; Hausenblas et 
al., 2008; Hausenblas & Symons Downs, 2004). Hausenblas and Downs have published 
three studies examining exercise intentions and behaviors in pregnant women; subjective 
norm was found to be a significant predictor of exercise intention in one of the three 
studies (2004). Basset-Gunter and colleagues found subjective norm to significantly 
predict healthy eating intentions and behaviors among parents who were expecting their 
first child (2013). Taken together, it is possible that subjective norm is a stronger 
predictor of behavioral intention due to our specific population under study. Pregnancy 
has been referred to as a “teachable moment” where women are more receptive to change 
for the sake of the baby (Phelan, 2010). This is a particularly vulnerable time where 
women may be more responsive to the influence of others.  
The relationship between perceived behavioral control and intention was smaller 
than hypothesized for weight gain and larger than hypothesized for PA and nutrition. This 
construct independently explained a larger proportion of the variance in PA and nutrition 
intentions (24% and13%, respectively) as compared to the existing literature, where on 
average, perceived behavioral control accounts for 6% or less of the variance in 
intentions in non-pregnant (Armitage & Conner, 2001; McEachan et al., 2011) and 
pregnant populations (Downs & Hausenblas, 2003; Hausenblas et al., 2008; Hausenblas 
& Symons Downs, 2004). This illustrates that the perceived ease or difficulty of meeting 
PA or nutrition recommendations plays an important role in women’s intentions to meet 
these recommendations. It may be helpful for interventions to target perceived behavioral 




healthy eating (e.g. lack of time and pregnancy-related fatigue). Perceived behavioral 
control does not appear to be a strong predictor of weight gain intentions, possibly due to 
the perception that pregnancy weight gain is not under one’s control. 
 Strengths of this study include examination of multiple behaviors, exploration of 
salient beliefs, and theoretical grounding. While this study contributes novel findings to 
the existing literature, multiple limitations must be noted. Due to the cross-sectional 
nature of the study, we did not assess if intentions to meet recommendations translated 
into women’s behaviors. Future studies should prospectively follow women over time to 
examine the utility of the TPB constructs for predicting weight gain, PA, and dietary 
behaviors in pregnant women. Additionally, respondents were primarily white with high 
levels of education and income, which may limit the generalizability of study findings 
and restrict the range of responses, thus limiting the variance we were able to explain in 
behavioral intentions. Finally, self-selection bias may be present as participants were 
volunteers who may have been more interested in weight-related behaviors during 
pregnancy.  
 Overall, findings indicate that interventions targeting multiple behaviors require 
specific attention to each of the behaviors to optimize their efficacy. Interventions 
targeting nutrition behaviors in pregnancy may be more effective if they seek to improve 
women’s attitudes toward healthy eating, increase perceived pressure to eat a healthy diet 
during pregnancy, and increase perceived sense of control by teaching women ways to 
overcome barriers to healthy eating. To increase intentions to engage in PA it may be 




may experience greater success if targeting the construct of subjective norm, possibly 
through involvement of family, health care providers, and friends.  
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Characteristic n Mean (SD) 
or % (n) 
Range 
Age    186 30.3 (4.2) 21.2-42.6 











 2.7 (5) 
 1.6 (3) 
 
Education 
High School graduate 








Employed for wages full time 















Household annual income 
Less than $25,000 
$25,000-$49,999 
$50,000-$74,999 

























Smoking during pregnancy 189  1.1 (2)  
Prepregnancy BMI 188 25.7 (5.5) 18.6-42.3 









Diagnosed Pregnancy Conditions  
Preeclampsia 
Gestational Diabetes Mellitus 






Diagnosed Chronic Health Conditions 
Hypertension 
Type 1 Diabetes 
Cancer  




 2.1 (4) 









Table 6.2: Salient Behavioral, Normative, and Control Beliefs for Meeting Weight Gain Recommendations during Pregnancy (N=189) 
 
Weight Gain Beliefs N % Sample Participant Quotes 
Behavioral beliefs – advantages    
Health benefits for baby 138 73.0 Baby will be healthier 
Easier to lose weight postpartum  53 28.0 It won’t be as hard to get the weight off 
Health benefits for mother 28 14.8 Better for my overall health  
Prevents health complications  20 10.6 Less risk of diabetes and other complications 
Able to eat more food  15 7.9 Allows you to eat healthy but also indulge some 
Easier labor and delivery 13 6.9 Likely to have easier labor/delivery than expecting mom who gains more than this amount 
Behavioral beliefs – disadvantages    
Hard to lose weight postpartum  69 36.5 It may be hard to get back to pre-pregnancy weight 
Discomfort 52 27.5 The extra weight gain in so short a time makes my body uncomfortable 
Negative psychological impact 34 18.0 Some women get depression from weight gain   
Unappealing physical changes  24 12.7 It may be gained in places I don’t want (ex. arms/thighs as opposed to stomach/breasts) 
Clothes not fitting  24 12.7 My clothes don’t fit me well anymore 
Normative beliefs    
Husband or partner 138 73.0 My husband 
Doctor  87 46.0 My doctor is really the only one I can see influencing me 
Parents 66 34.9 My mother because she is of course concerned the baby is getting everything he needs 
Friends  44 23.3 Close friends  
Control beliefs – barriers to avoid 




Cravings  27 14.3 I indulge in cravings too often 
Lack of exercise  25 13.2 Difficult to maintain exercise 
Eating unhealthy foods 17 9.0 I will probably  gain more because I have a sweet tooth 
Excessive hunger 13 6.9 Insatiable hunger 
Overeating 13 6.9 I love food and have a tendency to overeat if I’m not careful  
Control beliefs – enablers to avoid 




Healthy eating habits   57 30.2 Sticking to a balanced diet with adequate vitamins, protein, and minerals makes it easier 
Regular exercise 30 15.9 Daily physical activity  








Table 6.2 Continued 
 
   
Weight Gain Beliefs N % Sample Participant Quotes 
Control beliefs – barriers to 




     Nausea 43 22.8 Nausea and heartburn making it difficult to eat 
Hard to eat enough 19 10.1 Pregnancy causes you to feel full faster so it's hard to consume a lot of calories at one time 
Psychological barriers  18 9.5 Body image issues  
Control beliefs – enablers to 




Indulging in foods    47 24.9 Not focused on dieting  
Increased hunger  22 11.6 Sometimes an increase in appetite  











Table 6.3: Salient Behavioral, Normative, and Control Beliefs for Meeting Physical Activity Recommendations during Pregnancy (N=189) 
 
Physical Activity Beliefs N % Sample Participant Quotes 
Behavioral beliefs - Advantages    
Easier labor and delivery 86 45.5 Maintain strength and flexibility, which may make for an easier labor, delivery, and recover 
Manages weight gain 72 38.1 It helps to maintain healthy weight gain 
Health benefits for mother 58 30.7 Healthier mom 
Improves fitness 49 25.9 Stay fit during pregnancy 
Psychological benefits   47 24.9 Mood lifted by working out 
Health benefits for baby 42 22.2 Has been shown to be beneficial to the baby’s growth and intelligence 
Faster postpartum recovery  37 19.6 A body in shape before birth is easier to get in shape after birth 
Increases energy 23 12.2 Keeps energy levels up 
Behavioral beliefs - Disadvantages    
Causes fatigue 64 33.9 I can’t do as much without becoming very fatigued 
Requires time  35 18.5 Time commitment 
Causes aches or pains 33 17.5 Increase in back pain and increase in Braxton hicks during and after exercise 
Potential for injury  15 7.9 Feeling nervous about doing something unsafe 
Normative beliefs    
Husband or partner 140 74.1 My husband is great at encouraging me to exercise more, regardless of me being pregnant 
Doctor 67 35.4 As long as my doctor is supportive of the amount I am working out, I will continue  
Parents 48 25.4 My mom and I walk together 
Friends 30 15.9 Trusted friends  
Children 19 10.1 My toddler – he won’t let me sit down 
Control beliefs – Barriers     
Lack of time 112 59.3 Time constraints 
Fatigue 92 48.7 Being extremely tired 
Pain 37 19.6 Back and hip pain 
Bad weather 31 16.4 The winter was cold so it was hard to get outside to walk or exercise 
Aches/pains 21 11.1 Discomfort and aches related to pregnancy 
Nausea 20 10.6 First trimester fatigue and nausea make it difficult 
Control beliefs – Enablers    
Social Support 60 31.7 Companionship during exercise outings   













Physical Activity Beliefs  N % Sample Participant Quotes 
Control beliefs – Enablers    
Access  29 15.3 Access to a fitness facility 
Good weather 20 10.6 Nice weather to encourage me to get outside 
Planning ahead  19 10.1 Planning ahead – setting alarm, setting out clothes, etc. 










Table 6.4: Salient Behavioral, Normative, and Control Beliefs for Meeting Nutrition Recommendations during Pregnancy (N=189) 
 
Nutrition Beliefs N % Sample Participant Quotes 
Behavioral beliefs - Advantages    
Health benefits for baby 133 70.4 Good start for baby 
Manages weight gain 98 51.9 Helps keep weight gain in the optimal range 
Health benefits for mother 70 37.0 I feel healthier and have more energy 
More energy 30 15.9 Giving me more energy throughout the day 
Prevents health complications  27 14.3 Less chance of certain diseases for mom and baby 
Feel better  21 11.1 Feel better when you eat better 
Psychological advantages 11 5.8 Eating fresh and healthy makes me feel good about myself and what I am providing to baby 
Behavioral beliefs - Disadvantages    
Unable to indulge in cravings 56 29.6 Not being able to enjoy cravings  
Requires more time & effort  36 19.0 Can be time consuming (trips to store and meal preparation) 
Higher cost 30 15.9 It can be a lot more expensive to eat fresh produce and locally sourced foods 
Enjoyment of unhealthy foods  14 7.4 Sometimes junk food just sounds better than veggies 
Normative beliefs    
Husband 152 80.4 If my husband doesn’t eat well, it makes it more difficult for me  
Doctor 68 36.0 Midwives and Ob/Gyn involved in my care  
Parents 45 23.8 My parents 
Friends 30 15.9 My friends  
Other Children or baby 26 13.8 My toddler (I don’t want him eating junk so I won’t eat junk in front of him) 
Control beliefs – Barriers    
Cravings 81 42.9 Cravings for unhealthy foods 
Lack of time 66 34.9 Sometimes my schedule is hectic and I grab food that is convenient 
Cost 37 19.6 Price of healthy foods 
Lack of energy 22 11.6 Too tired to prep food and cook 
Negative influence of others  19 10.1 Influence of others who think that because you are pregnant it’s okay to eat unhealthy foods 
Nausea 17 9.0 Morning sickness made it hard to eat most foods during the first trimester 
Control beliefs – Enablers    
Planning ahead 43 22.8 Keeping pantry stocked with healthy snacks 
Support from others 35 18.5 Having someone else help out and cook healthy meals 








Table 6.4 Continued  
 
   
Nutrition Beliefs N % Sample Participant Quotes 
Thinking about benefits to baby 20 10.6 Focusing on how eating healthy is the best thing to do for the baby 
More money or cheaper cost 20 10.6 More affordable fresh foods   




Table 6.5: Correlations, Means (M), and Standard Deviations (SD), and Ranges Among the 
Theory of Planned Behavior Constructs  
 
Variable 2 3 4 n M SD Range 
Weight Gain 
       






189 0.720 1.941 -3.0-3.0 




186 6.355 10.015 -21.0-21.0 
     3. Subjective norm   0.169 
0.020 
189 0.804 1.597 -3.0-3.0 
     4. PBC    188 1.500 3.669 -9.0-9.0 
Physical Activity 
       






189 0.503 1.830 -3.0-3.0 




185 11.973 8.530 -21.0-21.0 
     3. Subjective norm   0.334 
<.001 
189 1.339 1.334 -3.0-3.0 
     4. PBC    189 2.937 3.892 -9.0-9.0 
Nutrition  
       






189 1.841 1.075 -3.0-3.0 




186 14.618 7.860 -21.0-21.0 
     3. Subjective norm   0.377 
<.001 
189 2.048 1.007 -3.0-3.0 
     4. PBC    189 4.762 2.710 -6.0-9.0 
 









Table 6.6: Hierarchical Regression Analyses for the Theory of Planned Behavior Constructs and 
Weight Gain, Physical Activity, and Nutrition Intentions   
 
 
Variables β  R2 Model 
F 






Weight Gain (n=186) 
Block 1 
 0.22 26.06  <.001   
Attitude 0.024     1.81 0.072 
Subjective Norm 0.512     6.26 <0.001 
Block 2  0.23 18.05 8.01 <.001   
Attitude 0.023     1.73 0.085 
Subjective Norm 0.496     6.01 <0.001 
PBC  0.047     1.35 0.180 
Physical Activity (n=185)  
Block 1 
 0.15 16.34  <.001   
Attitude 0.053     3.51 <0.001 
Subjective Norm 0.331     3.33 0.001 
Block 2  0.39 39.05 22.71 <.001   
Attitude 0.020     1.48 0.140 
Subjective Norm 0.139     1.59 0.113 
PBC  0.259     8.47 <0.001 
Nutrition (n=186) 
Block 1 
 0.16 17.8  <.001   
Attitude 0.025     2.63 0.009 
Subjective Norm 0.302     4.03 <0.001 
Block 2  0.29 25.32 7.52 <.001   
Attitude 0.019     2.13 0.034 
Subjective Norm 0.164     2.25 0.025 






PROVIDER COUNSELING AND WOMEN’S INTENTIONS TO MEET WEIGHT 





                                                        
1 Whitaker KM, Wilcox S, Liu J, Blair SN, Pate RR. To be submitted to the American 





Objectives: To determine the prevalence and accuracy of patient-reported provider 
counseling on weight gain, physical activity, and nutrition during prenatal visits and to 
examine the associations of provider counseling with women’s weight-related intentions. 
Study Design: This was a cross-sectional internet-based survey examining patient-report 
of provider counseling and health intentions of women between 20-30 weeks gestation 
(n=188). Separate analyses examined the predictors of patient-reported provider 
counseling on (1) weight gain, (2) physical activity, and (3) nutrition. Linear and logistic 
regression models examined associations of provider weight gain recommendations with 
women’s intended weight gain.  
Results: Between 52-63% of women reported provider counseling on weight gain, 
physical activity, or nutrition. Of those who reported weight gain counseling, 79% cited 
provider recommendations within the Institute of Medicine guidelines, 9% below, and 
11% above. Patient-report of provider counseling on physical activity and nutrition were 
consistent with guidelines, but limited in scope. In bivariate analyses, provider counseling 
(yes/no) was significantly associated with women’s intentions to meet physical activity 
(p=0.01) and nutrition (p=0.02), but not weight gain guidelines (p=0.86). Provider 
recommended weight gain in pounds was significantly associated with women’s intended 
weight gain in linear and logistic regression models.  
Conclusion: A large percentage of women reported receiving no advice from providers 
on weight gain, physical activity or nutrition during pregnancy. Of those who received 
advice, most reported recommendations consistent with current guidelines. Provider 






The Institute of Medicine (IOM) gestational weight gain guidelines were developed 
to optimize health outcomes for mother and child (Institute of Medicine and National 
Research Council, 2009). However, the majority of women do not gain appropriate weight 
in pregnancy, with up to 50% exceeding recommendations (Institute of Medicine, 2007; 
Simas et al., 2011). Excessive pregnancy weight gain is associated with many adverse health 
outcomes for both mother and child, including an increased risk of cesarean delivery, 
postpartum weight retention, and future overweight and obesity in the child (Olson, 2008).  
The American College of Obstetricians and Gynecologists (ACOG) recently 
released a committee opinion report, recommending that providers determine a woman’s 
body mass index (BMI) at the initial prenatal visit, and counsel her on the benefits of 
appropriate weight gain, physical activity, and nutrition, with emphasis placed on the 
need to limit excessive weight gain to achieve optimal pregnancy outcomes (2013). The 
implication of this report is that providers are well positioned to help women gain 
appropriate weight in pregnancy. However, few studies have examined provider 
compliance with counseling recommendations, or the extent to which provider 
counseling influences women’s intentions and behaviors during pregnancy.  
Evidence suggests that counseling on weight gain, physical activity, and nutrition 
is inadequate in the prenatal care setting. Approximately 30-50% of women report no 
advice from a health care provider on weight gain in pregnancy, and accuracy of reported 
advice widely varies (Cogswell et al., 1999; Ferrari & Siega-Riz, 2013; McDonald et al., 
2011; Phelan et al., 2011; Stotland et al., 2005; Taffel et al., 1993). Less is known about 




found that pregnant women receive limited advice on physical activity and nutrition 
(Ferrari et al., 2013; Stengel et al., 2012). Women report that advice on physical activity 
is generally vague and largely limited to being told to walk, while advice on dietary 
intake is overwhelming, not individualized, and constantly changing (Ferrari et al., 2013). 
In light of the recent release of the ACOG committee opinion report, it is important to 
reassess provider counseling on weight gain, physical activity, and nutrition.  
It is also important to assess if provider counseling is associated with women’s 
weight gain, physical activity, and nutrition intentions during pregnancy. Behavioral 
intention has been shown to be the strongest predictor of actual behavior across a variety 
of populations and behaviors (Armitage & Conner, 2001), and intended pregnancy 
weight gain is strongly associated with actual weight gain (Cogswell et al., 1999). 
However, limited research has examined provider weight gain advice with women’s 
intended or actual pregnancy weight gain, with mixed results (Cogswell et al., 1999; 
Ferrari & Siega-Riz, 2013; Herring et al., 2012; Stotland et al., 2005; Taffel et al., 1993).  
To our knowledge, no studies have examined associations of provider advice with 
pregnant women’s intentions to meet physical activity or nutrition guidelines.  
  The current study aims to: (1) determine the proportion of women who report 
provider counseling on weight gain, physical activity, and nutrition during prenatal care 
visits, (2) determine the accuracy of patient-reported provider counseling, and (3) 
examine if patient-reported provider counseling is associated with women’s intentions to 
meet weight-related recommendations during pregnancy. We hypothesized that report of 
provider counseling on weight gain, physical activity, and nutrition would be associated 




Materials and Methods: 
 
Participants were recruited through pregnancy-related Internet chat forums and 
social media sites from April-August 2014. Inclusion criteria were: 20-30 weeks 
pregnant, 18-44 years old, pre-pregnancy body mass index (BMI) between 18.5-45.0 
kg/m2, singleton pregnancy, and attended first prenatal visit before 16 weeks gestation. If 
eligible, women were invited to complete a cross-sectional Internet-based survey to 
assess report of provider counseling on weight gain, physical activity, and nutrition and 
women’s intentions to meet the respective behavioral recommendations. Participants had 
the option to enter their contact information to enter into a drawing to win one of eight 
$50 Amazon gift cards. The University of South Carolina Institutional Review Board 
approved all study protocols.  
Report of Provider Counseling 
In three separate questions, women were asked if a health care provider discussed 
weight gain, exercise, and nutrition with them during their current pregnancy (yes/no for 
each). If women reported weight gain counseling, they were asked how many pounds 
their health care provider recommended they gain. If women reported exercise or 
nutrition counseling, they were asked to report what recommendations were given using 
an open-ended response for each outcome.  
Women’s Weight Gain, Physical Activity, and Nutrition Intentions 
Weight gain intentions were assessed using two different methods. Women were 
first asked to report how much total weight they plan on gaining during their pregnancy 
in pounds. Intentions to meet the 2009 IOM weight gain guidelines were assessed with 




during this pregnancy,” using a seven-point Likert scale ranging from -3 (strongly 
disagree) to 3 (strongly agree). This scale is a recommended and commonly used method 
for measuring behavioral intentions (Ajzen, 1991; Montano & Kasprzyk, 2002).  The 
survey was designed to automatically propagate the recommended IOM weight gain 
range (i.e. 25-35, 15-25, or 11-20 pounds) based on the woman’s self-reported pre-
pregnancy BMI.  
Intentions to meet the guidelines for physical activity (U.S. Department of Health 
and Human Services, 2008) and nutrition (U.S. Department of Agriculture and U.S. 
Department of Health and Human Services, 2010) were assessed using the statements “I 
plan on exercising at a moderate intensity for 150 minutes per week (e.g. 30 minutes per 
day, 5 days per week) during my pregnancy,” and “I plan on eating a healthy diet during 
my pregnancy,” using the same seven-point Likert scale. Women first read a short 
description explaining the terms ‘moderate intensity’ and ‘healthy diet’ before answering 
these questions. Moderate intensity exercise was defined as any activity that noticeably 
increases heart and breathing rate, like brisk walking. A healthy diet was described as 
including plenty of fruits and vegetables, low fat dairy products, protein, fiber, and whole 
wheat breads and pastas instead of refined grains like white bread, rice, and pasta, 
watching portion sizes, and avoiding eating too much of very sugary and fatty foods. 
Intentions were assessed using the score on the 1-item question with a possible range of -
3 to 3 for each health behavior. Higher scores indicate stronger intentions to meet weight 






Personal history questionnaire.  
Self-reported height and pre-pregnancy weight were assessed and used to 
calculate pre-pregnancy BMI. Self-reported weight is the most commonly used measure 
of pre-pregnancy weight and has shown to be both reliable and valid (Shin et al., 2014; 
Tomeo et al., 1999). Additional measures included race, age, gestational age, highest 
grade or years of education, income level, employment status, marital status, parity, 
smoking status, and perceived health. 
Qualitative Analyses 
 Responses from open-ended questions assessing women’s report of provider 
counseling on physical activity and nutrition were entered into QRS NVivo 10 for 
computer-assisted qualitative data management. A grounded theory approach was used to 
identify physical activity and nutrition counseling themes (Strauss & Corbin, 1990). To 
increase the validity of the analysis, the PI and a second rater independently read and 
coded the response data. Discussion and consensus between the two raters guided the 
organization of the statements into major themes. Frequencies and percentages of 
responses were estimated.  
Statistical Analyses  
Differences between those who reported counseling and those who did not were 
examined using t-tests, chi-square or fisher’s exact tests, as appropriate. For women who 
reported provider recommended weight gain or intended weight gain in pounds, 
associations of recommended/intended weight gain and maternal characteristics were 
examined using chi-square tests. The 2009 IOM guidelines were used to define whether 




guidelines based on women’s self-reported pre-pregnancy BMI. Due to the small 
percentage of women who reported weight gain recommendations and weight gain 
intentions below or above IOM guidelines, we further categorized recommendations and 
intentions as meeting IOM recommendations and not meeting recommendations.  
Associations between women’s report of provider counseling on weight gain, 
physical activity, or nutrition (yes/no for each) with women’s intentions (seven-point 
Likert scale for each) were assessed using Wilcoxon Rank Sum tests. When weight gain 
recommendations were reported in pounds, Pearson correlations and chi-square tests 
were used to examine associations of provider recommended weight gain with women’s 
intended weight gain as continuous and categorical variables. Associations between 
provider recommended weight gain (independent variable) and women’s intended weight 
gain (dependent variable) were assessed using both linear and logistic regression models 
while controlling for maternal race, age, education, parity, and pre-pregnancy BMI. All 
analyses were conducted using SAS version 9.3.  
Results: 
 
Participant Characteristics   
 
Of the 724 women who accessed the web-link, 549 completed the screening form 
and 197 women were excluded for not meeting one or more of the eligibility criteria. A 
total of 352 women were deemed eligible to participate (64.1%), and of which, 199 
women completed the survey (56.5%). Participants primarily resided in the U.S. (90.5%) 
and Canada (7.5%). Those with IP addresses outside the U.S. or Canada (n=4), who did 




eligibility criteria (n=6) were excluded from analyses, resulting in a final sample of 188 
women. Participant characteristics are located in Table 7.1. 
Report of Provider Counseling  
Approximately 52% of women reported provider counseling on weight gain 
during pregnancy, 63% on physical activity, and 56% on nutrition. As seen in Table 7.2, 
there were differences in parity, race, education, perceived health, and pre-pregnancy 
BMI among those who reported provider counseling and those who did not. Nulliparous 
women were more likely to report counseling on weight gain and physical activity than 
multiparous women. White women were more likely to report counseling on physical 
activity than non-White women. Physical activity counseling was also positively 
associated with higher education, income, and rating of perceived health. Obese women 
were more likely to report provider counseling on nutrition, followed by normal weight 
and overweight women.  
Of those who reported provider advice on weight gain, all but two women listed a 
weight gain recommendation from their provider in pounds (n=96). When using the 2009 
IOM guidelines to categorize provider weight gain advice, 79% of women reported 
provider recommendations within the guidelines, 9% below guidelines, and 11% above 
guidelines (see Table 7.3). Accuracy of provider recommendations did not differ across 
participant characteristics.  
 Women’s report of provider recommendations on physical activity and nutrition 
are summarized in Table 7.4. For physical activity (n=119), women most commonly 
reported recommendations to continue their previous exercise routine (36%). Providers 




According to the FITT principle (i.e. frequency, intensity, time, and type) of exercise, 
approximately 75% of women reported one physical activity recommendation from their 
provider, 17% reported two recommendations, and 8% reported three. Overall, providers 
were encouraging of women to exercise during pregnancy.  
Of those reporting provider advice on nutrition, all but four participants provided 
specific examples of recommendations (n=104). Women reported provider advice to eat 
plenty of fruits and vegetables (45%), increase protein intake (34%), and to consume a 
well-balanced diet (33%). Approximately 30% of women reported one dietary 
recommendation from their provider, 34% reported two recommendations, and 38% 
reported three or more recommendations. While advice was limited, providers largely 
encouraged women to eat a diet consistent with the USDA dietary guidelines (U.S. 
Department of Agriculture and U.S. Department of Health and Human Services, 2010). 
Women’s Intentions 
Approximately 51% of women reported an intended weight gain within the IOM 
guidelines, 29% below, and 20% above (see Table 3). Accuracy of weight gain intentions 
differed by pre-pregnancy BMI with overweight and obese women being more likely to 
report intended gains above IOM guidelines, while normal weight women were more 
likely to report intended weight gain below guidelines, χ2(4, N=188)=21.4, p<0.001).   
Bivariate Analyses of Provider Counseling and Women’s Intentions  
Women’s report of provider counseling on physical activity and nutrition (yes/no) 
was significantly associated with women’s intentions (7-point Likert Scale) to meet the 
guidelines for physical activity (p=0.007) and nutrition (p=0.025), but not weight gain 




recommended weight gain and women’s intended weight gain in pounds, there was a 
significant correlation, r(96)=0.72, p<.001. When examining weight gain 
recommendations and intentions as categorical variables (within recommendations vs. 
not) analyses showed women’s weight gain intentions significantly differed by provider 
advice χ2(1, N=96)=6.86, p=0.009. Approximately 58% of women receiving provider 
advice within recommendations reported appropriate intended weight gain, while only 
25% of women receiving provider advice outside of recommendations reported 
appropriate intended weight gain. 
Multivariable Analyses of Provider Counseling and Women’s Intentions  
 Using linear regression, provider recommended weight gain in pounds 
(independent variable) was significantly associated with women’s intended weight gain 
in pounds (dependent variable) while controlling for race, age, education, parity, and pre-
pregnancy BMI (β = 1.10, t(85) = 7.17, p<.001). The total model explained 53% of the 
variance in women’s intended weight gain (F(6, 85) = 16.33, p<.001).  
Using logistic regression, we examined the crude and adjusted odds ratios for 
women’s intended weight gain among women who reported weight gain 
recommendations within or outside of IOM guidelines. Before adjustments, women who 
reported advice to gain less or more than the IOM guidelines were 4.13 (95% CI 1.36-
12.52) times more likely to report an intended weight gain outside guidelines than women 
who were advised to gain within the recommended ranges. After adjustments noted 
earlier, the odds of intended weight gain outside IOM guidelines was 6.68 (95% CI 1.87-
23.94) times greater for women reporting advice outside of guidelines as compared to 






The first objective of this study was to assess the proportion of women reporting 
provider counseling on weight gain, physical activity, and nutrition during prenatal visits.  
Approximately 52% reported counseling on weight gain. This is largely consistent with 
the existing literature (Ferrari & Siega-Riz, 2013; McDonald et al., 2011; Phelan et al., 
2011), although some studies have reported counseling rates on pregnancy weight gain 
closer to 70% (Cogswell et al., 1999; Stotland et al., 2012; Stotland et al., 2005). 
Nulliparous women were more likely to report counseling than multiparous women. As 
previously reported in the literature, providers may assume women with previous 
pregnancies are familiar with weight gain guidelines and therefore choose to spend time 
discussing other topics (Ferrari & Siega-Riz, 2013; Phelan et al., 2011).  
When assessing rates of physical activity and nutrition counseling, we found that 
63% and 56% of women reported provider advice, respectively. These findings are 
consistent with a study conducted in the San Francisco Bay area, where 65% of prenatal 
patients reported provider counseling on exercise and 69% on nutrition (Stotland et al., 
2012). McDonald and colleagues found that 55% of women reported provider discussion 
on exercise during a prenatal visit; however, only 18% of women reported provider 
advice on nutrition (McDonald et al., 2011). The lower reported rate for nutrition 
counseling in their study is likely due to the specific question assessed. Women were 
asked if their provider had discussed specific caloric recommendations with them, not 
general nutrition recommendations as in our study.  
There were multiple differences found between those who reported physical 




lower income, non-White, multiparous, and who reported poorer perceived health were 
less likely to report physical activity counseling. Lack of provider advice, particularly 
among less educated and lower income women, may indicate differential counseling 
practices among providers. Alternately, this may reflect a problem with patient-provider 
communication, where providers are not counseling these women in a way that is 
understandable, meaningful, or memorable to them. The lower rate of physical activity 
counseling in Non-White women is concerning as many ethnic minority populations are 
less active and experience obesity at greater rates than White women (Carlson et al., 
2009; Flegal et al., 2012). In women with poorer perceived health, clinical time may be 
devoted to discussing issues deemed more urgent than physical activity. Counseling rates 
on nutrition differed by pre-pregnancy BMI only, with obese women being the most 
likely to report counseling.  
The second objective of this study was to determine the accuracy of provider 
counseling on weight gain, physical activity, and nutrition. Nearly 80% of women who 
received counseling on weight gain reported provider advice within IOM guidelines. This 
is a higher percentage than previously found in the literature (McDonald et al., 2011; 
Stotland et al., 2005), with the exception of a study published by Phelan and colleagues 
where 85% of women reported accurate provider counseling (Phelan et al., 2011). A 
small percentage of women (11.5%) reported provider advice in excess of IOM 
guidelines. These findings are promising, as it appears the IOM guidelines are becoming 
more widely known and accepted among prenatal care providers.  
 When examining specific recommendations for physical activity, providers 




provider advice that described the duration, frequency, and intensity needed to meet 
current physical activity recommendations. A small number of women also reported 
provider counseling to keep their heart rate below 140 beats per minute. While heart rate 
recommendations were part of older ACOG guidelines for exercise during pregnancy 
(1985), this recommendation has not been the standard of practice for 20 years. Taken 
together, these findings may indicate that some healthcare providers lack knowledge 
about the current physical activity recommendations for women in pregnancy, or do not 
counsel women in such a way that they accurately recall recommendations.  
Nutrition counseling included advice consistent with the USDA dietary 
guidelines; however, there was a general lack of detail in participant report of provider 
counseling. Many women simply reported provider advice to “eat healthy,” while not 
giving more specific recommendations. It is unclear if women received insufficient 
information on nutrition from their providers or if detailed advice was provided and 
simply not reported in this survey. Future studies should compare patient and provider 
reports of counseling in the prenatal care setting across health behaviors. Study designs 
should also allow for further probing of patient-report of provider counseling.   
While not a primary objective of this study, it is worth noting that only 50% of 
women reported an intended weight gain within IOM guidelines. Among normal weight 
women, almost 40% stated an intended weight gain below guidelines. While weight gain 
below recommendations poses little risk to the mother, moderate to strong evidence 
suggests an association between inadequate weight gain and preterm delivery, low birth 
weight, small for gestational age infants, and failure to initiate breastfeeding 




an intended weight gain above guidelines, respectively. Excessive pregnancy weight gain 
is also associated with many adverse health outcomes for both mother and child (Mannan 
et al., 2013; Oken et al., 2008; Olson et al., 2009). It is critical that women understand the 
risks of both insufficient and excessive weight gain during pregnancy.  
 The final objective of this study was to examine if provider counseling on weight 
gain, physical activity, and nutrition was associated with women’s intentions to meet 
respective recommendations. Supporting our hypothesis, we found significant 
associations between report of provider counseling and women’s intentions to meet 
physical activity and nutrition recommendations. While report of provider counseling on 
weight gain was not associated with weight gain intentions in bivariate analyses, the 
amount of provider recommended weight gain was associated with women’s intended 
weight gain in pounds. Furthermore, provider recommendations to gain below or above 
the IOM weight gain guidelines were associated with an increased risk of intended 
weight gain outside of guidelines. Together, these findings illustrate the potential role of 
the health care provider in guiding women’s intentions to meet weight gain, physical 
activity, and nutrition recommendations.   
Although healthcare providers are well positioned to counsel women on weight-
related behaviors in pregnancy, there are also many barriers to provider counseling, 
including: insufficient training, concern about the sensitivity of the topic, and the 
perception that counseling is ineffective (Stotland et al., 2010). Lack of time has also 
been cited as a barrier to discussing weight management in the primary care setting 
(Hebert et al., 2012; Ruelaz et al., 2007). If providers are to consistently and correctly 




should examine the efficacy of provider-based interventions aimed at increasing the rate 
and accuracy of provider counseling on weight gain, physical activity, and nutrition. 
Trainings should not only inform providers of the correct guidelines, but also offer 
strategies for how to quickly and effectively disseminate this information to their 
patients.   
This study contributes to the existing literature in multiple ways. We examined 
multiple health behaviors that all directly influence pregnancy outcomes. Assessment of 
women’s report of provider counseling on physical activity and nutrition fills an existing 
gap in the literature, as there is limited data on the content of physical activity and 
nutrition counseling in the prenatal care setting. Findings provide evidence that 
healthcare providers influence women’s weight-related intentions during pregnancy. 
However, further education and training for providers is needed to increase the 
percentage who counsel women on these topics and who do so accurately.  
While this study contributes novel findings to the literature, multiple limitations 
must be noted. We used women’s self-report of provider behavior and did not include 
provider assessments. Recall or confirmation bias may have led women to inaccurately 
report weight gain, physical activity, and dietary recommendations. Confirmation bias is 
the tendency to seek out or interpret information in ways that confirm existing beliefs 
(Nickerson, 1998). For example, women who were sedentary may have been less likely 
to hear provider recommendations to be more active. Furthermore, the study design did 
not allow for probing and follow up questions, which may have limited the breadth and 
depth of responses on physical activity and nutrition recommendations. Pre-pregnancy 




resulting in misclassification of BMI category and appropriate weight gain 
recommendations. 
We did not assess women’s actual pregnancy weight gain, physical activity, or 
dietary intake during pregnancy, but rather focused on women’s intentions to engage in 
these behaviors. Future studies should follow women over time to see if provider advice 
is associated with women’s weight-related behaviors during pregnancy. Finally, 
respondents were primarily white with high levels of education and income, which may 
limit the generalizability of study findings as these participants may self-select their 
providers and receive higher quality and greater continuity of care.   
Overall rates of patient-reported provider counseling on weight gain, physical 
activity, and nutrition are less than ideal. However, when advice is reported it is largely 
consistent with current guidelines. It appears that providers may play an important role in 
guiding women’s weight gain, physical activity, and nutrition intentions in pregnancy. It 
is imperative that providers are knowledgeable about current guidelines. Interventions are 
needed to increase the percentage of healthcare providers who counsel women accurately 
on weight gain and related behaviors during pregnancy.  
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Table 7.1: Participant Characteristics (N=188) 
 






































3   
1 
Education 
High School graduate 











Employed for wages full time 



















Household annual income 
Less than $25,000 
$25,000-$49,999 
$50,000-$74,999 
















































































































Table 7.1 Continued  
 


























Table 7.2: Predictors of Patient Report of Being Counseled or Not on Weight Gain, Physical Activity, and Nutrition  
 

















Overall 52.1 (98)  47.9 (90)  63.3 (119)  36.5 (69)  55.8 (105)  44.1 (83)  
































































































































































































a Data are given as presented as mean ± SD, t-test; bChi-square test; cFisher’s exact test 
Table 7.2 Continued  
 










































Table 7.3: Patient Report of Provider Recommended Weight Gain and 
Patient’s Intended Weight Gain  
 
 Provider recommended weight gain 
N=96, % (n) 








Normal weight 86.7 (52) 13.3 (8) 0.0 (0) 
Overweight 64.3 (9) 0.0 (0) 35.7 (5) 
Obese 68.2 (15) 4.6 (1) 27.3 (6) 
Total  79.2 (76)  9.4 (9)  11.5 (11) 
 Patients’ intended weight gain  
N=188, % (n) 
Normal weight 48.2 (54) 39.3 (44) 12.5 (14) 
Overweight 63.9 (23) 8.3 (3) 27.8 (10) 
Obese 47.5 (19) 17.5 (7) 35.0 (14) 
















Table 7.4: Physical Activity and Nutrition Recommendations, Major Themes 
 
Physical Activity (n=119) N % 
Maintain previous exercise routine 43 36.1 
Recommended types of activities 38 31.9 
Walking 31 26.1 
Prenatal yoga 18 15.1 
Swimming 11 9.2 
Recommended intensity level 26 21.8 
Moderate 17 14.3 
Light 4 3.4 
Recommended frequency/duration  25 21.0 
Meeting recommendations (30 min, 5+ days/week) 15 12.6 
Less than recommendations (<30 min, <5days/week) 5 4.2 
Use caution 11 9.2 
Do what feels comfortable 9 7.6 
Exercises to avoid 8 6.7 
Exercise regularly 7 5.9 
Keep heart rate below 140 beats per minute 6 5.0 
Nutrition (n=104) N % 
Fruits and vegetables 47 45.2 
High protein 35 33.7 
Eat healthy, balanced diet 34 32.7 
Low carbohydrate or sugar intake 17 16.3 
Drink water 15 14.4 
Foods to avoid  14 13.5 
Whole grains 12 11.5 
Small, frequent meals 11 10.6 
Unhealthy foods in moderation 8 7.7 
Increase iron intake 6 5.8 
Dairy 6 5.8 





OVERALL SUMMARY AND CONCLUSIONS 
High pre-pregnancy BMI and excessive gestational weight gain are associated 
with numerous adverse health outcomes for the mother and child. The American College 
of Obstetricians and Gynecologists (ACOG) recommend that health care providers 
determine a woman’s body mass index at the initial prenatal visit, and counsel her on the 
benefits of appropriate weight gain, physical activity, and nutrition, with emphasis placed 
on the need to limit excessive weight gain to achieve optimal pregnancy outcomes 
(2013). However, there is a lack of data regarding provider compliance with and 
perceptions of counseling on weight gain, physical activity, and nutrition in the prenatal 
care setting. Furthermore, little is known about women’s perceptions and intentions 
related to weight gain, physical activity, and nutrition during pregnancy, or the extent to 
which women are motivated to comply with provider recommendations. Guided by the 
Theory of Planned Behavior, the purpose of this dissertation was to use a mixed model 
design to examine patient and provider perceptions of weight gain, physical activity, and 
nutrition in pregnancy. This dissertation also examined the role of the health care 
provider in optimizing pregnancy weight gain. This chapter will summarize the major 






The first manuscript, titled “African American and White Women’s Perceptions 
of Weight Gain, Physical Activity, and Nutrition During Pregnancy: A Qualitative 
Study” addresses aim one: use the Theory of Planned Behavior to examine pregnant 
women’s attitudes, subjective norms, perceived behavioral control, and intentions 
towards weight gain, physical activity, and nutrition during pregnancy using qualitative 
research methods. To address this aim, we recruited 30 pregnant women (15 African 
American, 15 White) from two Ob/Gyn clinics in Columbia, SC to take part in one-on-
one qualitative interviews.  
Overall, we identified several gaps in knowledge as well as race differences in 
women’s perceptions and intentions toward weight gain, physical activity, and nutrition 
during pregnancy. Few women identified risks of excessive weight gain or benefits of 
physical activity as it related to the health of the baby. White women were more likely to 
express intentions to meet the weight gain, physical activity, and nutrition guidelines 
during pregnancy as compared to African American women. White women also appeared 
to be more concerned with excessive weight gain while African American women 
seemed more concerned with inadequate weight gain during pregnancy.  
These findings have important intervention implications. First, interventions 
should seek to correct misperceptions about weight gain and related behaviors during 
pregnancy. For example, it is important to increase women’s awareness of how weight 
gain and physical activity directly impact the short and long term health of the fetus. 
Second, it may be necessary to culturally tailor interventions to better meet the specific 





The second manuscript, titled “Patient and Provider Perceptions of Weight Gain, 
Physical Activity, and Nutrition Counseling During Pregnancy: A Qualitative Study” 
addresses aim two: use the Theory of Planned Behavior to examine patient and provider 
perceptions of weight gain, physical activity, and nutrition counseling during pregnancy 
using qualitative research methods. To address this aim, we recruited 30 pregnant women 
(15 African American, 15 White) and 11 prenatal care providers (5 Attending Physicians, 
5 Residents, 1 Nurse Practitioner) from two Ob/Gyn clinics in Columbia, SC to take part 
in qualitative interviews. The women that were recruited for this study were the same 
women as described for manuscript one.  
Overall we found that the majority of women and providers reported counseling 
on weight gain, physical activity, and nutrition during prenatal care visits (87-100%). 
Discussion of counseling content was largely consistent between patients and providers. 
However, counseling was limited and not fully consistent with current guidelines. The 
majority of women responded positively to provider counseling, although some stated 
they wanted additional information. Providers discussed many barriers to lifestyle 
counseling but they also said they wanted to receive additional training to better prepare 
them to counsel women on weight gain, physical activity, and nutrition.  
In light of the obesity epidemic and high prevalence of women with excessive 
pregnancy weight gain, providers should be better equipped to discuss weight gain, 
physical activity, and nutrition with their patients. It may be helpful to integrate a 
standard nutrition and physical activity curriculum into the existing medical school 




be available for current residents and attending physicians. It may also be helpful for 
prenatal care settings to integrate other health professionals, such as nutritionists, health 
educators, and physical activity specialists into the existing healthcare system through a 
referral system or a model of integrated care. Future research is needed to determine the 
efficacy of different intervention approaches to increase the percentage of women who 
are counseled accurately and effectively on weight gain, physical activity, and nutrition 
during pregnancy.  
 
MANUSCRIPT 3 
The third manuscript, titled “Pregnant Women’s Perceptions of Weight Gain, 
Physical Activity, and Nutrition Using Theory of Planned Behavior Constructs” 
addresses aim three: use the Theory of Planned Behavior to explore women’s beliefs 
regarding weight gain, physical activity, and nutrition in pregnancy and to examine if 
attitudes, subjective norms, and perceived behavioral control predict weight gain, 
physical activity, and nutrition intentions during pregnancy. To address this aim, we 
recruited women between 20-30 weeks gestation from the United States and Canada to 
complete a cross-sectional Internet-based survey (N=189).  
Salient beliefs toward weight gain, physical activity, and nutrition were consistent 
with the existing literature in non-pregnant populations, with the addition of many 
pregnancy-specific beliefs. For example, women discussed how appropriate weight gain, 
regular physical activity, and healthy eating during pregnancy would benefit the health of 
their baby. A commonly discussed advantage of physical activity was that it would lead 




and pregnancy-related cravings were discussed as a barrier to appropriate weight gain and 
healthy eating.  
The Theory of Planned Behavior constructs made varying contributions in the 
prediction of women’s intentions to meet weight gain, physical activity, and nutrition 
recommendations. Specifically, subjective norm was the only variable significantly 
associated with weight gain intentions in final regression models. For physical activity, a 
significant association was found for perceived behavioral control only. Finally, for 
nutrition, we found that attitude, subjective norm, and perceived behavioral control all 
explained significant variation in the final model.  
Overall, findings indicate that interventions targeting multiple behaviors require 
specific attention to each of the behaviors to optimize their efficacy. Interventions 
targeting nutrition behaviors in pregnancy may be more effective if they seek to improve 
women’s attitudes toward healthy eating, increase perceived pressure to eat a healthy diet 
during pregnancy, and increase perceived sense of control by teaching women ways to 
overcome barriers to healthy eating. To increase intentions to engage in physical activity 
it may be most effective to target perceived behavioral control. Finally, weight gain 
interventions may experience greater success if targeting the construct of subjective 
norm, possibly through involvement of family, health care providers, and friends. 
 
MANUSCRIPT 4 
The fourth manuscript, titled “Provider Counseling and Women’s Intentions to 
Meet Weight Gain, Physical Activity, and Nutrition Recommendations During 




weight gain, physical activity, and nutrition during pregnancy and to determine if 
provider counseling is associated with weight gain, physical activity, and nutrition 
intentions during pregnancy. To address this aim, we recruited women between 20-30 
weeks gestation from the United States and Canada to complete a cross-sectional 
Internet-based survey (N=189). These participants were the same as described for 
manuscript three.  
Overall rates of patient-reported provider counseling on weight gain, physical 
activity, and nutrition were less than ideal (52-63%). However, when advice was reported 
it was largely consistent with current guidelines, although limited in scope. Analyses 
supported our hypothesis that providers play an important role in guiding women’s 
weight gain, physical activity, and nutrition intentions in pregnancy.  
It is critical that providers are knowledgeable about current weight gain, physical 
activity, and nutrition guidelines during pregnancy and discuss these recommendations 
with their patients. Future studies should examine the efficacy of provider-based 
interventions aimed at increasing the rate and accuracy of provider counseling on weight 
gain and related topics. Trainings should not only inform providers of the correct 
guidelines, but also offer strategies for how to quickly and effectively disseminate this 
information to their patients.  
 
LIMITATIONS AND STRENGTHS 
 This dissertation has limitations that should be noted. For manuscripts one and 
two we recruited women and health care providers from two clinics in Columbia, South 




qualitative interviews was relatively small (30 patients and 11 providers). However, 
major themes in qualitative research have been identified in as few as 6 interviews (Guest 
et al., 2006). Furthermore, it appears data saturation was reached as no new themes 
emerged in the final interviews.  
 For manuscripts three and four, the participants who completed the Internet-based 
survey were primarily White with high levels of education and income. This may limit 
the generalizability of study findings. Furthermore, this may restrict the range of 
responses, thus limiting the variance we were able to explain in behavioral intentions. 
Due to the cross-sectional nature of the studies, we did not assess if women’s 
intentions to meet recommendations translated into women’s behaviors. However, 
behavioral intention has shown to be the strongest predictor of actual behavior across a 
variety of populations and behaviors (Armitage & Conner, 2001), and intended 
pregnancy weight gain is strongly associated with actual weight gain (Cogswell et al., 
1999). Given the study design, we were also unable to assess if provider 
recommendations prospectively predict women’s behaviors. However, findings provide 
initial evidence that provider counseling is associated with women’s behavioral 
intentions. 
 Across studies, self-selection bias may be present as participants were volunteers 
who may have been more interested in weight gain, physical activity, or nutrition. 
Furthermore, all information was self-reported and therefore subject to recall and social 
desirability bias.  
 Despite these limitations, this dissertation also has notable strengths. For 




not be readily captured through a quantitative survey. We examined race differences in 
women’s perceptions, something that is notably absent from the existing literature. 
Furthermore, assessment of both patient and provider perceptions of counseling on 
weight gain and related behaviors adds to the literature as existing studies have 
commonly only assessed patient or provider perceptions, not both.  
Across studies, we explored women’s perceptions of three distinct topics: weight 
gain, physical activity, and nutrition. This breadth contributes to the literature as few 
studies have examined women’s perceptions toward all three of these importantly related 
topics. This dissertation also examined women’s report of provider counseling on these 
topics. This fills an existing gap in the literature, as there is limited data on the content of 
provider counseling in the prenatal care setting, particularly for physical activity and 
nutrition. A final and important strength of this dissertation is the use of theoretical 
grounding (i.e., Theory of Planned Behavior) in all the studies.  
 
CONCLUSION   
 Results indicate that the Theory of Planned Behavior is a useful framework to 
assess women’s and health care providers’ perceptions of weight gain, physical activity, 
and nutrition during pregnancy. Furthermore, the theory constructs explained significant 
variance in women’s weight gain, physical activity, and nutrition intentions during 
pregnancy. Future studies should follow women over time to examine the utility of the 
theory for predicting weight gain, physical activity, and dietary behaviors in pregnant 




to help women gain an appropriate amount of weight in pregnancy and meet physical 
activity and nutrition guidelines.  
Findings also suggest that provider counseling on weight gain, physical activity, 
and nutrition in the prenatal care setting is limited in scope. However, women responded 
positively to provider counseling in qualitative interviews, and quantitative analyses 
revealed that provider counseling is associated with women’s weight-related intentions. 
Future studies are needed to determine if provider counseling prospectively influences 
women’s behaviors during pregnancy. It is also necessary to increase the percentage of 
providers who are knowledgeable about current weight gain, physical activity, and 
dietary guidelines during pregnancy and who discuss these recommendations with their 
patients. Future studies should examine the efficacy of provider-based interventions 
aimed at increasing the rate and accuracy of provider counseling on weight gain and 
related behaviors. Trainings should offer strategies for how to overcome the perceived 
barriers to counseling identified in this dissertation and to quickly and effectively 
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I.  Welcome and Introduction  
 
Moderator introduces self.  
 
Thank you for taking the time to talk with me today. I would like to learn what you think 
about weight gain, exercise, and nutrition during pregnancy. I will be holding a total of 
30 interviews like this.  I will be looking at my notes to make sure I don’t forget to ask 
you anything. 
 
II.  Order of Business 
 
Our discussion will last about 40 minutes.  After the discussion, I’ll ask you to answer 
some questions about your pregnancy, health, and family, and then you’ll receive $30 for 
your participation. 
 
We won’t be taking a formal break. Please feel free to let me know if you need to use the 
restroom or if you need a break. 
 
III.  Guidelines for Interview 
 
First, I’m interested in hearing what you think.  There are no right or wrong answers to 
my questions.  I am interested in hearing about your point of view even if it’s different 
from what others around you might think.   
 
Second, I will be audiotaping the discussion because I don’t want to miss any comments.  
 
Please share any thoughts you have.  I am interested in both positive and negative 
comments. 
 




We will be on a first name basis today, but there will not be any names attached to the 
comments in the final reports. Your responses will never be associated with your name.  
 
Do you have any questions about the interview or anything I’ve described?   
 





If not, then I’d like to go through this informed consent document with you. 
Go through major points in the consent process. 
 
Now that I have explained this form, please take your time to review the document. If 
you are comfortable participating in this study, I’ll ask you to sign after you have read 
everything and acknowledge your understanding of the study. Please feel free to ask me 
any questions you have about the study.  
 
(AFTER INFORMED CONSENT FORM IS SIGNED)  
 
I’d like to start to audio record this session.  Are you OK with me doing that? 
 
(If yes, begin audio recording) 
 
VI.  Interview Questions 
 
Throughout the interview I will be asking some questions about your health care 
provider. When I say provider, I am referring to any nurse or doctor that you met with 
during a prenatal visit for this pregnancy.  
 
Okay, let’s get started. I’m going to first ask you about some of your plans during this 
pregnancy.  
 
1. How much total weight do you plan on gaining during this pregnancy?  
 
Now I’d like to ask you some questions about exercise. I will be using the word 
“exercise” throughout our interview.  I want to make sure we are on the same page in 
terms of what I mean.   When I use the word exercise, I mean activities that increase your 
heart rate and breathing – things like walking, jogging, dancing, or cycling.   
 
2. Please tell me about any plans you have to exercise during the rest of your 
pregnancy.  
Probes:  
- What types of exercise do you plan on doing during your pregnancy? 
- How often do you plan on exercising?  
- About how many minutes do you plan on exercising each time?  
- How hard do you plan on exercising?  
 
Now I’d like to ask you some questions about nutrition.  
 





- What types of foods will you eat? 
- Will you avoid or eat less of certain types of foods?  
- How much will you eat? 




Now I’m going to ask you a few questions about your weight gain during pregnancy.  
 
4. What are some good things that could happen if you gain a healthy amount of 
weight during pregnancy – so not too little and not too much? 
- Which of these outcomes are most important to you and why? 
 
5. What are some bad things that could happen if you gain too much weight during 
pregnancy?  
- Which of these outcomes are most important to you and why? 
 
6. Who influences how you think about your pregnancy weight gain? 
Probes:  
- What does your spouse or significant other think about your pregnancy weight 
gain? What about your family? Friends? Health care provider?  
 
7. Whose advice or opinion about pregnancy weight gain do you most value and 
trust?  
Probes: 
- Can you tell me a little more about why you value the advice of that person?  
 
8. What has your provider told you about weight gain during pregnancy? 
If participant reports nothing skip question 9  
 
9. What do you think about the advice your provider gave you on pregnancy weight 
gain? 
Probes: 
- How does the advice your provider gave you on weight gain fit in with your 
personal weight gain goal?  
- How motivated are you to follow your provider’s advice on weight gain? 
- Can you tell me a little bit more about why you want (or don’t want) to follow 





Now I would like to talk to you about the recently released recommendations for weight 
gain in pregnancy. Here is a print out for you to look over as I go through these 
recommendations.  
 
Based on your weight before you became pregnant, it is recommended that you gain 
between ___ and ___ pounds during this pregnancy.  
 
Modify weight gain range (25-35/15-25/11-20 pounds) based on calculated BMI from 
screening form 
 
10. What do you think about these recommendations?  
 
11. What could make it hard for you to gain between ___ and ___ pounds during this 
pregnancy?  
 




Once again I’d like to shift the focus of our discussion to exercise. As a reminder, when I 
use the term exercise I mean activities that increase your heart rate and breathing – like 
walking, jogging, dancing, or cycling.   
 
13. What exercise are you currently doing in this pregnancy, if any? 
Probes: 
- Type? How often? How long? Intensity?  
 
14. What are some good things that could happen if you exercise during your 
pregnancy? 
Probes: 
- Good things that would happen to you 
- Good things that would happen to the baby 
- Which of these outcomes are most important to you and why? 
 
15. What are some risks or bad things that could happen if you exercise during your 
pregnancy? 
- Bad things that would happen to you 
- Bad things that would happen to the baby 





16. Who influences your exercise behaviors during pregnancy?  
Probes:  
- What does your spouse or significant other think about you exercising during 
pregnancy? What about your family? Friends? Health care provider? 
 
17. Whose advice or opinion regarding exercise during pregnancy do you most value 
and trust?  
- Can you tell me a little more about why you value and trust the advice of that 
person?  
 
18. What has your health care provider told you about exercise during pregnancy? 
If participant reports nothing skip question 19  
 
19. What do you think about the advice your provider gave you on exercise? 
Probes: 
- How does the advice your provider gave you fit in with your personal exercise 
goals?  
- How has advice from your doctor changed your exercise habits?  
- How motivated are you to follow your provider’s advice on exercise? 
- Can you tell me a little bit more about why you want (or don’t want) to follow 
your provider’s advice on exercise?  
 
Now I would like to talk to you about the recently released recommendations for exercise 
during pregnancy. Here is a print out for you to look over as I go through these 
recommendations. It is recommended that all women get 150 minutes of moderate 
intensity physical activity per week during a healthy pregnancy. This is about 30 minutes 
per day, 5 times per week of an activity like brisk walking. 
 
20. What do you think about these recommendations? 
 
21. What could make it hard for you to meet the exercise recommendations during 
this pregnancy? 
 










23. What are some good things that could happen if you eat a healthy diet during 
pregnancy?   
- Good things that would happen to you 
- Good things that would happen to the baby 
- Which of these outcomes are most important to you and why? 
 
24. What are some bad things that could happen if you eat an unhealthy diet during 
pregnancy? 
- Good things that would happen to you 
- Good things that would happen to the baby 
- Which of these are most important to you and why? 
 
25. Who influences your nutrition behaviors during pregnancy? In other words, who 
influences what you eat or what you don’t eat during pregnancy? 
Probe:  
- What does your spouse or significant other think about your nutrition 
behaviors during pregnancy? What about your family? Friends? Health care 
provider? 
 
26. Whose advice or opinion regarding nutrition during pregnancy do you most value 
and trust?  
- Can you tell me a little more about why you value the advice of that person?  
 
27. What has your health care provider told you about nutrition during pregnancy? 
If participant reports nothing, skip question 28 
 
28. What do you think about the nutrition advice your provider gave you? 
- How does the advice your provider gave you on nutrition fit in with your 
personal nutrition goals during pregnancy?  
- How has advice from your doctor changed your eating habits? 
- How motivated are you to follow your provider’s nutrition advice? 
- Can you tell me a little bit more about why you want (or don’t want) to follow 
your provider’s nutrition advice?  
 
Now I would like to talk to you about the recently released nutrition recommendations  
during pregnancy. Here is a print out for you to look over as I go through these 
recommendations. Pregnant women are encouraged to eat healthy in many ways.  They 
are encouraged to eat plenty of fruits and vegetables, to eat more low fat dairy products, 
to get plenty of protein, and to choose whole grains like whole wheat breads and pastas 




plenty of fiber, to watch their portion sizes, and to avoid eating too much of very sugary 
and fatty foods.  All of these things help to make up a healthy diet during pregnancy. 
 
29. What do you think about these recommendations?  
 
30. What could make it hard for you to eat a healthy diet during this pregnancy? 
 




32. What do you think about your provider discussing weight gain, exercise, or 
healthy eating with you during prenatal visits?  
 
33. If your health care provider was going to talk with you about weight gain, 
exercise, or healthy eating in pregnancy, what types of things would you want to 
learn?  
Probes:  
- How would you want your provider to bring these topics up with you?  
- How often would you like your provider to discuss these topics with you? 
- When in your pregnancy should they start talking with you about these topics?  
 
VII.   Conclusions 
 
Those are all of the questions I have. Is there anything else you would like to add?  
 
Thank you very much for participating in our discussion today. I’d just like you to take a 
few moments to answer a few additional questions.   
 
Administer survey with response options notebook. 
 
Distribute incentive and give photocopy of signed and dated consent form to participant.  
If photocopier is not available, have participant sign and date an identical consent form 













Interview Guide  
Providers   
 
I.  Welcome and Introduction  
 
Thank you for taking the time to speak with me today. The purpose of our conversation is 
to better understand what you think about counseling pregnant women on weight gain, 
exercise, and nutrition during prenatal care visits. I will be holding a total of 12 
interviews like this.  I will be looking at my notes to make sure I don’t forget to ask you 
anything. 
 
II.  Order of Business 
 
I would first like you to fill out a survey about your background, personal health, and 
current recommendations in your field. Once that is complete we will begin our 
discussion, which should last about 30 minutes. After the discussion you’ll receive $30 
for your participation. 
 
III.  Guidelines for Interview 
 
First, I’m interested in hearing what you think.  There are no right or wrong answers to 
my questions.  I am interested in hearing about your point of view even if it’s different 
from what others around you might think.   
 
Second, I will be audiotaping the discussion because I don’t want to miss any comments.  
 
Please share any thoughts you have.  I am interested in both positive and negative 
comments. 




There will not be any names attached to the comments in the final reports. Your 
responses will never be associated with your name. Do you have any questions about the 
interview or anything I’ve described?   
 
V.  Informed Consent 
 
If not, then I’d like to go through this informed consent document with you. 
 
Go through major points in the consent process. 
 




you are comfortable participating in this study, I’ll ask you to sign after you have read 
everything and acknowledge your understanding of the study. Please feel free to ask me 
any questions you have about the study.  
 




I’d like to start to audio record this session.  Are you OK with me doing that? 
 
(If yes, begin audio recording) 
 
VI.  Interview Questions 
 
Throughout this interview I will use the word “patient.” When I say “patient” I am 
referring to pregnant women you see during prenatal care visits. I’m going to start off by 




1. What is your philosophy about discussing pregnancy weight gain with your 
patients?  
Probes: 
- What recommendations do you give? 
 
2. Can you discuss what makes you more or less likely to talk with a given patient 
about pregnancy weight gain? 
 
3. What are some potential positive outcomes of talking with patients about 
pregnancy weight gain?  
 
4. What are some potential negative outcomes of talking to patients about pregnancy 
weight gain?  
 
5. To what extent do you believe your counseling will impact women’s pregnancy 
weight gain?  
 
6. Describe factors or situations that make it harder to talk to women about 











Now I’d like to turn our focus to exercise during pregnancy.  
 
8. What is your philosophy about discussing exercise with your pregnant patients?  
Probes: 
- What recommendations do you give? 
 
9. Can you discuss what makes you more or less likely to talk with a given patient 
about exercise during pregnancy? 
 
10. What are some potential positive outcomes of talking to patients about exercise 
during pregnancy?  
 
11. What are some potential negative outcomes of talking to patients about exercise 
during pregnancy?  
 
12. To what extent do you believe your counseling will impact women’s exercise 
behavior during pregnancy?  
 
13. Describe factors or situations that make it harder to talk to patients about exercise 
during pregnancy. 
 





Now I would like to shift our focus again to talk about nutrition, specifically healthy 
eating during pregnancy.  
 
15. What is your philosophy about discussing healthy eating with your pregnant 
patients?  
Probes: 





16. Can you discuss what makes you more or less likely to talk with a given patient 
about healthy eating recommendations during pregnancy?   
 
17. What are some potential positive outcomes of talking to patients about healthy 
eating during pregnancy?  
18. What are some potential negative outcomes of talking to patients about healthy 
eating during pregnancy?  
 
19. To what extent do you believe your counseling will impact women’s eating 
behaviors during pregnancy?  
 
20. Describe factors or situations that make it harder to talk to pregnant patients about 
healthy eating. 
 
21. What factors or situations make it easier to talk to pregnant patients about healthy 
eating? 
 
Current Guidelines:  
 
Now I would like to shift topics to talk more about some of the current recommendations 
in your field.  
 
The Institute of Medicine recommends that women gain a certain amount of weight based 
on their pre-pregnancy BMI.  
 
Hand participant a print out with the IOM recommendations.  
 
22. What do you think about these recommendations?  
Probes: 
-Are these recommendations something that you use in your practice?  
 
You may be aware that the American College of Obstetricians and Gynecologists 
recently released a committee opinion report stating that health care providers who care 
for pregnant women should determine a woman’s body mass index at the initial prenatal 
visit and counsel her regarding the benefits of appropriate weight gain, nutrition and 
exercise, and, especially, the need to limit excessive weight gain to achieve best 
pregnancy outcomes.  
 





23. What do you think about these recommendations?  
Probes: 
- How motivated are you to follow these recommendations?  
 
24. Please describe any other people, groups, or organizations that support or 
discourage you from counseling women on weight gain, exercise, or healthy 
eating during pregnancy.  
 
25. How did your medical training prepare or not prepare you to counsel women on 
weight gain, exercise, or nutrition during pregnancy?  
Probes: 
- Would you like to receive any additional training on these topics? 
- (if yes)What type of information would you want to be part of this training? 
 
26. How comfortable are you initiating discussions on weight gain, exercise, or 
nutrition during prenatal care visits?  
 
27. How likely are you to discuss pregnancy weight gain, exercise, and  nutrition with 
your pregnant patients in future prenatal sessions? 
 
28. How will you counsel women on these health topics?  
Probes: 
- How will you initiate these discussions? 
- Would it be similar of different with (topic not mentioned) 
 
VII.   Conclusions 
 
Those are all of the questions I have. Is there anything else that you would like to add? 
Thank you very much for participating in our discussion today.  
 
Distribute incentive and give photocopy of signed and dated consent form to participant.  
If photocopier is not available, have participant sign and date an identical consent form 






APPENDIX C  






INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives.  The questions will ask you about the time you spent being 
physically active in the last 7 days.  Please answer each question even if you do not 
consider yourself to be an active person.  Please think about the activities you do at 
work, as part of your house and yard work, to get from place to place, and in your spare 
time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous 
physical activities refer to activities that take hard physical effort and make you breathe 
much harder than normal.  Think only about those physical activities that you did for at 
least 10 minutes at a time. 
 
G1. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, digging, aerobics, or fast bicycling?  
 
_____ days per week  
 
   No vigorous physical activities  Skip to question 3 
 
 
G2. How much time did you usually spend doing vigorous physical activities on one 
of those days? 
 
_____ hours per day  
_____ minutes per day  
 
  Don’t know/Not sure  
 
 
Think about all the moderate activities that you did in the last 7 days.  Moderate 
activities refer to activities that take moderate physical effort and make you breathe 
somewhat harder than normal.  Think only about those physical activities that you did for 
at least 10 minutes at a time. 
 
 
G3. During the last 7 days, on how many days did you do moderate physical 
activities like carrying light loads, bicycling at a regular pace, or doubles tennis?  
Do not include walking. 
 
_____ days per week 
 








G4. How much time did you usually spend doing moderate physical activities on one 
of those days? 
 
_____ hours per day 
_____ minutes per day 
 
  Don’t know/Not sure  
 
 
Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you might do 
solely for recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 minutes 
at a time?   
 
_____ days per week 
  
   No walking     Skip to question 7 
 
 
6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
The last question is about the time you spent sitting on weekdays during the last 7 
days.  Include time spent at work, at home, while doing course work and during leisure 
time.  This may include time spent sitting at a desk, visiting friends, reading, or sitting or 
lying down to watch television. 
 
7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day  
_____ minutes per day  
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Thank you for your interest in this study! You are being invited to take part in a research 
study titled "Women's perceptions of weight gain, physical activity, and nutrition in 
pregnancy." The purpose of this study is to better understand what women think about 
weight gain, exercise, and nutrition during pregnancy, as well as the role of the prenatal 
care provider in promoting these health behaviors. 
If you are interested in taking part in this study, you will be asked to complete an online 
survey. This survey will ask about some of your health related habits during pregnancy. 
The survey should take approximately 30-45 minutes for you to complete. At the end of 
the survey, you will have the opportunity to enter your name and contact information to 
enter a drawing to win 1 of 8 $50 Amazon gift cards. You may also enter your contact 
information if you would like to receive the study results. You will only be contacted if 
you are selected to receive a gift card and/or to receive the study results. 
There are no known risks associated with this research study; however, as with any 
online related activity the risk of a breach is always possible. To the best of our ability 
your answers in this study will remain confidential. We will minimize any risks by 
storing all data on password protected servers.  
You may not directly benefit from this research; however, your participation in the study 
will help develop better programs and interventions for pregnant women like you.  
All information gathered will remain anonymous and therefore confidential. Your name 
will not be recorded in this study unless you enter your contact information to be entered 
into a drawing to win an Amazon gift card. After completion of this study, all data stored 
on surveygizmo.com will be destroyed. Once the Amazon gift cards are distributed, the 
participant names and contact information will be removed from the surveys.  
Participation in this study is completely voluntary and you can withdraw at any time. You 
are free to skip any question that you choose. In the event that you do withdraw from this 
study, the information you have already provided will be kept in a confidential matter.  
This study is being conducted by Kara Whitaker, a PhD Candidate from the University of 
South Carolina. This study is being conducted as part of her dissertation work. If you 
have any questions about this project or if you have a research-related problem, you may 
contact Kara Whitaker by telephone at (803) 777-9916 or by e-mail 
at goodricm@email.sc.edu. If you have questions about your rights as a research subject, 
you may contact: Thomas Coggins, Director, Office of Research Compliance, University 
of South Carolina, Columbia, SC 29208, by telephone at (803) 777-7095, by fax at (803) 
576-5589, or by e-mail at tcoggins@mailbox.edu. 







Eligibility Screening Form: 
 
1. Are you currently pregnant?       
☐ Yes  
☐ No 
 
2. How many weeks pregnant are you?  
☐ Less than 20 weeks pregnant 
☐ 20-30 weeks pregnant 
☐ 31 weeks pregnant or more 
 




4. When did you attend your first prenatal session? 
☐ Before I was 16 weeks pregnant 
☐ When I was 16 weeks pregnant or later 
 
5. How old are you? 
☐ Younger than 18 years     
☐ 18-44 years    
☐ Older than 45 years 
 
The link below will take you to a new webpage sponsored by the National Heart, Lung, 
and Blood Institute to calculate your Body Mass Index (BMI). BMI is a measure of body 
fat based on height and weight that applies to adult men and women. After clicking the 
link below, please enter your height and weight just BEFORE you became pregnant 
(before gaining any pregnancy weight) and press enter. Your BMI will be automatically 
calculated. Please remember this value and return to the survey. 
 
Take me to the BMI Calculator! 
[http://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm] 
 
6. After using the BMI calculator, what was your BMI just BEFORE you became 
pregnant? 
☐ Less than 18.5     
☐ Between 18.5-24.9     
☐ Between 25.0-29.9 
☐ Between 30.0-44.9     








Section A. This section will ask you questions about your current pregnancy. 
 
1. What is your due date?          __ __ / __ __ / __ __ 
 
2. How many weeks along are you in your pregnancy?  _____ weeks 
 
3. Did a doctor tell you that you had preeclampsia during this pregnancy (high blood 
pressure and protein in the urine)?    
 
⧠ Yes ⧠ No  ⧠ Don’t Know 
 
4. Did a doctor tell you that you had gestational diabetes during this pregnancy (high 
blood sure that developed during pregnancy)?  
 
⧠ Yes ⧠ No ⧠ Don’t Know 
 
5. Have you had any other complications during this pregnancy?    
 
⧠ Yes ⧠ No ⧠ Don’t Know 
  
a) If yes, please list these complications.  
 
Section B: This section will ask you about some of your plans during this pregnancy. 
 




The next question will ask you about your plans to gain a specific amount of weight 
during pregnancy.   
 




-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
The appropriate IOM weight gain recommended ranges was displayed for question B2, 
as determined from participant pre-pregnancy BMI that was reported during screening 
(BMI 18.5-24.9 = 25-35 pounds; BMI 25.0-29.9 = 15-25 pounds; BMI 30.0 or more = 
11-20 pounds). 
 
Please read the following statement before answering the following question.  
Moderate intensity exercise is any activity that noticeably increases your heart and 





B3. With this definition in mind, I plan on exercising at a moderate intensity for 150 
minutes per week (e.g. 30 minutes per day, 5 days per week) during my pregnancy.  
 Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
Please read the following statement before answering the following question.  
A healthy diet includes plenty of fruits and vegetables, low fat dairy products, protein, 
fiber, and whole wheat breads and pastas instead of refined grains like white bread, rice, 
and pasta. A healthy diet includes watching portion sizes and avoiding eating too much of 
very sugary and fatty foods. 
 
B4. With this definition in mind, I plan on eating a healthy diet during my pregnancy. 
 
  Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
Section C. This section asks questions about the health care provider(s) you have 
seen during this pregnancy. Only count discussions at prenatal care visits.  
 
C1. Has a health care provider discussed with you how much weight you should gain 
during this pregnancy?  
 
⧠ Yes ⧠ No ⧠ Don’t Know 
 
C2. If yes, how many pounds did your health care provider recommend that you gain 
during this pregnancy?  
 
C3. Has a health care provider discussed exercise with you during this pregnancy?  
 
⧠ Yes ⧠ No ⧠ Don’t Know 
 
C4. If yes, what did your health care provider recommend?  
 
C5. Has a health care provider discussed healthy eating with you during this pregnancy? 
 
 ⧠ Yes ⧠ No ⧠ Don’t Know 
 
C6. If yes, what did your health care provider recommend?  
 
Section D. This section will ask you questions about weight gain during pregnancy.  
 
For all questions in Section D, the appropriate IOM weight gain recommended ranges 
were displayed as determined by the participants’ pre-pregnancy BMI (BMI 18.5-24.9 = 






Based on your weight before you became pregnant, it is recommended that you gain 
between 25-35 / 15-25 / 11-20 total pounds during your pregnancy.  
 
Please select one number between -3 and +3 for every item.   
 
Gaining 25-35 / 15-25 / 11-20 total pounds during my pregnancy will be… 
 
D1.  Bad        Good 
  -3 -2 -1 0 1 2 3  
D2. Useless         Useful 
  -3 -2 -1 0 1 2 3  
D3. Foolish        Wise 
  -3 -2 -1 0 1 2 3  
D4. Harmful        Beneficial 
  -3 -2 -1 0 1 2 3  
D5. Unpleasant        Pleasant 
  -3 -2 -1 0 1 2 3  
D6. Boring        Interesting 
  -3 -2 -1 0 1 2 3  
D7. Unenjoyable        Enjoyable 
  -3 -2 -1 0 1 2 3  
 
D8. Please list some of the advantages of gaining 25-35 / 15-25 / 11-20 pounds during 
pregnancy. 
 
D9. Please list some of the disadvantages of gaining 25-35 / 15-25 / 11-20 pounds 
during pregnancy.  
 
D10. Most people who are important to me think I should gain 25-35 / 15-25 / 11-20 





-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
D11. Please list the individuals who might influence how much weight you gain during 
your pregnancy. 
 
D12. How much control do you have over your weight gain during pregnancy? 
 
  Very 
Little 
Control 










D13. For you to gain between 25-35 / 15-25 / 11-20 total pounds during pregnancy will 
be… 
 
  Extremely 
Difficult 
-3 -2 -1 0 1 2 3 Extremely 
Easy 
 
D14. If you wanted to, you can easily control how much weight you gain during this 
pregnancy. 
 
  Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
D15. Please list some things that might make it difficult for you to gain between 25-35 / 
15-25 / 11-20 total pounds during pregnancy. 
 
D16. Please list some things that might make it easier for you to gain between 25-35 / 
15-25 / 11-20 total pounds during pregnancy. 
 
Section E: This section will ask you questions about your exercise during pregnancy. 
 
It is recommended that all women get 150 minutes of moderate intensity physical activity 
per week during a healthy pregnancy. This is about 30 minutes per day, 5 times per week 
of an activity like brisk walking. Moderate intensity exercise is any activity that 
noticeably increases your heart and breathing rate. 
 
Please select one number between -3 and +3 for every item.   
 
Keeping this definition in mind, exercising during my pregnancy for 150 minutes per 
week at a moderate intensity level (e.g. brisk walking) will be… 
 
E1.  Bad        Good 
  -3 -2 -1 0 1 2 3  
E2. Useless         Useful 
  -3 -2 -1 0 1 2 3  
E3. Foolish        Wise 
  -3 -2 -1 0 1 2 3  
E4. Harmful        Beneficial 
  -3 -2 -1 0 1 2 3  
E5. Unpleasant        Pleasant 
  -3 -2 -1 0 1 2 3  
E6. Boring        Interesting 
  -3 -2 -1 0 1 2 3  
E7. Unenjoyable        Enjoyable 









E8. Please list some of the advantages of exercising regularly during pregnancy. 
 
E9. Please list some of the disadvantages of exercising regularly during pregnancy.  
 
E10. Most people who are important to me think I should exercise regularly during my 
pregnancy.  
 
  Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
E11. Please list the individuals in your life who influence whether you exercise or not 
during pregnancy. 
 
E12. How much control do you have over whether or not you exercise during your 
pregnancy? 
 
  Very Little 
Control 
-3 -2 -1 0 1 2 3 Complete 
Control 
 
E13. For you to regularly exercise during pregnancy will be … 
 
  Extremely 
Difficult 
-3 -2 -1 0 1 2 3 Extremely 
Easy 
 




-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
E16. Please list some things that might make it difficult for you to exercise regularly 
during pregnancy. 
 
E17. Please list some things that might make it easier for you to exercise regularly 
during pregnancy.  
 
Section F: This next section will ask you about your eating habits during pregnancy.  
It is recommended that all pregnant women eat a healthy diet that includes plenty of fruits 
and vegetables, low fat dairy products, protein, fiber, and whole wheat breads and pastas 
instead of refined grains like white bread, rice, and pasta. Pregnant women are often told 
to watch their portion sizes, and to avoid eating too much of very sugary and fatty foods. 
 
Please select one number between -3 and +3 for every item.   
 
Keeping these dietary recommendations in mind, eating a healthy diet during my 







F1.  Bad        Good 
  -3 -2 -1 0 1 2 3  
F2. Useless         Useful 
  -3 -2 -1 0 1 2 3  
F3. Foolish        Wise 
  -3 -2 -1 0 1 2 3  
F4. Harmful        Beneficial 
  -3 -2 -1 0 1 2 3  
F5. Unpleasant        Pleasant 
  -3 -2 -1 0 1 2 3  
F6. Boring        Interesting 
  -3 -2 -1 0 1 2 3  
F7. Unenjoyable        Enjoyable 
  -3 -2 -1 0 1 2 3  
 
 
F8. Please list some of the advantages of eating a healthy diet during pregnancy.  
 
F9. Please list some of the disadvantages of eating a healthy diet during pregnancy.   
 
F10. Most people who are important to me think I should eat a healthy diet during my 
pregnancy.  
 
  Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 
F11. Please list the individuals in your life who influence your eating behaviors during 
pregnancy.  
 
F12. How much control do you have over whether or not you eat a healthy diet during 
your pregnancy? 
 
  Very Little 
Control 
-3 -2 -1 0 1 2 3 Complete 
Control 
 




-3 -2 -1 0 1 2 3 Extremely 
Easy 
 
F14. If you wanted to, you could easily eat a healthy diet during pregnancy. 
 
  Strongly 
Disagree 
-3 -2 -1 0 1 2 3 Strongly 
Agree 
 







F17. Please list some things that might make it easier for you to eat a healthy diet 
during pregnancy. 
 
Section G: This next group of questions will ask you about your physical activity 
during the past week.   
 
The questions will ask you about the time you spent being physically active in the last 7 
days.  Please answer each question even if you do not consider yourself to be an active 
person.  Please think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much 
harder than normal.  Think only about those physical activities that you did for at least 10 
minutes at a time. 
 
G1. During the last 7 days, on how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?  
 
_____ days per week  
 
G2. How much time did you usually spend doing vigorous physical activities on one 
of those days? 
 
_____ hours per day 
_____ minutes per day  
Don’t know/Not sure  
 
Think about all the moderate activities that you did in the last 7 days.  Moderate 
activities refer to activities that take moderate physical effort and make you breathe 
somewhat harder than normal.  Think only about those physical activities that you did for 
at least 10 minutes at a time. 
 
G3. During the last 7 days, on how many days did you do moderate physical 
activities like carrying light loads, bicycling at a regular pace, or doubles tennis?  
Do not include walking. 
 
_____ days per week 
 
G4. How much time did you usually spend doing moderate physical activities on one 
of those days? 
 





_____ minutes per day 
Don’t know/Not sure  
 
Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you might do 
solely for recreation, sport, exercise, or leisure. 
 
G5. During the last 7 days, on how many days did you walk for at least 10 minutes at 
a time?   
 
_____ days per week 
 
G6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
Don’t know/Not sure  
 
The last question is about the time you spent sitting on weekdays during the last 7 days.  
Include time spent at work, at home, while doing course work and during leisure time.  
This may include time spent sitting at a desk, visiting friends, reading, or sitting or lying 
down to watch television. 
 
G7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day 
_____ minutes per day  
Don’t know/Not sure  
 
Section H: This next group of questions about your fruit and vegetable intake 
during this pregnancy.  
 
H1. About how many cups of fruit (including 100% pure fruit juice) do you eat or 
drink each day?  
 
H2.  About how many cups of vegetables (including 100% pure vegetable juice) do 








Section I: This section will ask you questions related to your health.   
 
I1. Would you say that in general your health is: 
 
⧠ Excellent   ⧠ Very good   ⧠ Good   ⧠ Fair   ⧠ Poor 
 
I2. During the past month, how would your rate your sleep quality overall? 
 
I3. During the past month, how many hours of actual sleep did you get at night? (This 
may be different than the number of hours you spend in bed).  
 
I4. Do you plan to breastfeed your baby ever?  
 
⧠ Yes ⧠ No ⧠ Don’t Know 
 
I5. Before you became pregnant, did you smoke cigarettes every day, some days, or not 
at all? 
 
  ⧠ Every day 
  ⧠ Some days  
  ⧠ Not at all 
  ⧠ Don’t know/Not sure 
 
I6. Do you now smoke cigarettes every day, some days, or not at all? 
 
  ⧠ Every day 
  ⧠ Some days  
  ⧠ Not at all 
  ⧠ Don’t know/Not sure 
 
I7. How many alcoholic drinks did you have in an average week before you became 
pregnant? 
 
  ⧠ I didn’t drink 
  ⧠ Less than 1 drink a week  
  ⧠ 1 to 3 drinks a week  
  ⧠ 4 to 6 drinks a week 
  ⧠ 7 to 13 drinks a week  
  ⧠ 14 drinks or more a week  
 
I8. How many alcoholic drinks did you have in an average week now?  
 
  ⧠ I don’t drink now 
  ⧠ Less than 1 drink a week  
  ⧠ 1 to 3 drinks a week  





  ⧠ 7 to 13 drinks a week  
  ⧠ 14 drinks or more a week  
 
I9. Has a doctor, nurse, or other health professional EVER told you that you had any of 
the following? 
⧠ Hypertension or high blood pressure  
⧠ Heart attack (also called myocardial infarction) 
⧠ Stroke  
  ⧠ Diabetes – insulin dependent 
  ⧠ Diabetes – type 2 or non-insulin dependent  
⧠ Cancer  
⧠ Other serious conditions  
 
I10. How much do you currently weigh in pounds? 
 
I11. How much did you weigh in pounds just BEFORE you became pregnant? 
 
I12. How tall are you without shoes?  
 
Section J: This last section will ask you questions related to you and your family. 
 
J1. What month and year were you born?   __ __ / __ __ 
  
J2. What is your marital status?      
 
⧠ Never been married 





J3. What is the highest grade or year of school that you attended?  
 
⧠ Never attended school or only attended kindergarten  
⧠ Grades 1 through 8 (Elementary)  
⧠ Grades 9 through 11 (Some high school)  
⧠ Grade 12 or GED (High school graduate)  
⧠ College 1 year to 3 years (Some college or technical school)  
⧠ College 4 years or more (College graduate) 
 
J4. How many adults (over age 18) including yourself live in your household?  
 








J5. How many children under the age of 18 live in your household? 
  
 ____ children 
 
J6. How many children have you given birth to? 
 
 ____ children 
 
J7. Which of the following apply to you regarding your current working status?  
 
⧠ Employed for wages full time 
⧠ Employed for wages part time 
⧠ Self-employed 
⧠ Out of work  
⧠ Homemaker 
⧠ Student 
⧠ Disabled and unable to work 
 
J8. During the past 12 months, what was your total household income before taxes? 
Include your income, your husband or partner's income, and any other income you 
may have used. All information will be kept private and will not affect any services 
you are now getting. 
 
⧠ Less than $10,000 
⧠ $10,000 to $14,999 
⧠ $15,000 to $19,999 
⧠ $20,000 to $24,999 
⧠ $25,000 to $34,999 
⧠ $35,000 to $49,999 
⧠ $50,000 to $74,000 
⧠ $75,000 or more 
 
J9. During the past 12 months, how many people, including yourself depend on this 
income? 
 
 ____ people  
 
J10. Are you Hispanic or Latino? 
 
⧠ Yes ⧠ No 
 
J11. Which one or more of the following would you say is your race?  
 
⧠ White 
⧠ Black or African American 






⧠ Pacific Islander 
⧠ Other 
 
Thank you for taking the time to complete this survey. 
 
If you have any further questions please feel free to contact the primary investigator of 
this research study, Kara Whitaker, at goodricm@email.sc.edu. 
 
Please enter your name and e-mail address if you would like to be entered into a drawing 
to win 1 of 8 $50 Amazon Gift Cards. You may also enter your contact information if 
you would like to receive the results of this study.  
 
You will only be contacted by e-mail if you win the Amazon Gift Card and/or to receive 
the study results. You will not be contacted for any other reason. 
 
I hope you have a healthy and happy pregnancy and wish the best for you and your baby! 
Thank you again for your input!  
 
 
 
 
